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ABSTRACT
 
Nine volumes including this volume present the final report documentation 
outlining the accomplishments for the "Cost Studies of the Multipurpose Large 
Launch Vehicles" (MLLV), NASA/OART Contract NAS2-5056. This MLLV 
cost volume presents the detailed costs for implementation and operation of 
the elements of the Multipurpose Large Launch Vehicle family. 
The MLLV family will consist of a single-stage-to-orbit configuration plus 
other configurations consisting of a main stage (as. used for the single-stage­
to-orbit configuration) with various quantities of 260 inch diameter solid rocket 
motor (SRM) strap-on stages and/or injection stage modules. The main stage 
will employ LOX/LH2 propellant with either a multichamber/plug or toroidal/ 
aerospike engine system. The single-stage-to-orbit configuration will have a 
pavload capability of approximately 500,000 pounds to a 100 nautical mile earth 
orbit. With the addition of the strap-on SRMI stages and/or LOX/LH2 injection 
stage modules, this payload capability can be increased incrementally to as 
much as 1,850,000 pounds. 
The contract consisted of four study phases. The Phase I activity was a detailed 
cost analysis of an Advanced Multipurpose Large Launch Vehicle (AIVILLV) family 
as previously defined in NASA/OART Contract NAS2-4079. Costs for vehicle 
design, test, transportation, manufacture and launch were defined. Resource 
implications for the AMLLV configurations were determined to support the cost 
analysis. 
The Phase II study activity consisted of the conceptual design and resource 
analysis of a smaller or half size Multipurpose Large Launch Vehicle (MLLV) 
family. 
The Phase III activity consisted of a detailed cost analysis of the smaller 
Multipurpose Large Launch Vehicle configurations as defined in Phase II. Costs 
for vehicle design, test, transportation, manufacture and launch were determined. 
The Phase IV activity assessed the results of the study including the implications 
on performance, resources and cost of vehicle size, program options, and vehicle 
configuration options. The study results, provided data in sufficient depth to 
permit analysis of the cost/performance potential of the various options and/or 
advanced technologies. 
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FOREWORD
 
This volume, Baseline MLLV cost, is one of nine volumes documenting the 
results of a twelve month study program "Cost studies of Multipurpose Large 
Launch Vehicles,? NASA/QART Contract NAS2-5056. The objective of this 
study was to define cost, cost sensitivities, and cost/size sensitivities of 
potential future launch vehicles to aid in the guidance of current and future 
technology programs. The baseline vehicles utilized to make this assessment 
were: 
a. 	 The Advanced Multipurpose Large Launch Vehicles (AMLLV) as defined 
under NASA/OART Contract NAS2-4079. 
b. 	 The Multipurpose Large Launch Vehicles (MLLV) as defined under this 
contract and described in Document D5-13463-2, "Half Size Vehicle 
(MLLV) Conceptual Design." 
The program documentation includes this "Baseline MLLV CostVolume," 
Volume V plus a Summary Volume, a Design Volume, a Resources Volume, 
Cost Volumes, Cost Implications Volume, Advahced Technology Implications 
Volume, and Appendices Volumes. Individual designations for these volumes 
are as follows: 
Volume I Summary 
Volume II Half Size Vehicle (MLLV) Conceptual Design 
Volume III Resource Implications 
Volume IV Baseline AMLLV Costs 
Volume V Baseline MLLV Costs 
Volume VI Cost Implications of Vehicle Size, Technology Configurations, 
and Program Options 
Volume VII Advanced Technology Implications 
Volume VIII Flight Control and Separation, and Stress Analysis (Unclassified 
Appendices) 
Volume IX Propulsion Data and Trajectories (Classified Appendices) 
xi 
FOREWORD' (Continued) 
Data on the 260 inch diameter solid propellant rbcket motor were obtained from 
the Aerojet General Corporation. Data on the multichamber/plug propulsion 
system were obtained from the Pratt and Whitney Division of the United Aircraft 
Corporation and the Rocketdyne Division of the North American Rockwell 
Corporation. Data on the toroidal/aerospike propulsion system were obtained 
from the Rocketdyne Division of the North American Rockwell Corporation. 
These propulsion data were obtained from the propulsion contractors at no cost 
to the contract. The material received encompassed not only the technical 
data, but resources, cost, schedules and advanced technology information. This 
support materially aided The Boeing Company in the preparation of a complete 
and meaningful, study and is gratefully acknowledged. 
The study was administered under the direction of NASA/OART XMission 
Analysis Division, Ames Research Center, Moffett Field, California under 
the direction of the technical monitor, Mr. Edward W. Gornersall. 
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1.0 INTRODUCTION AND SUMMARY 
This Volume V, Baseline MLLV costs, is the fifth of nine volumes reporting 
the results of the Contract "Cost Studies of Multipurpose Large Launch Vehicles." 
Contained in this volume are the results of the detailed cost, analysis of the 
Multipurpose Large Launch Vehicle (MLLV) baseline vehicle family. This cost 
analysis constitutes Phase III, Task 1 of the study program. Included in this 
task, are the non-recurring and recurring costs for implementation and launch 
of the baseline (MLLV) vehicle family. 
Figure 1.0.0.0-1 displays the manner in which the costs are categorized. The 
non-recurring costs are divided into two classifications; (1) "Get Ready Costs" 
or A costs, which am identified as the costs associated with getting ready to 
produce and operate the first production article (e.g., basic design, brick and 
mortar facilities, tooling, fabrication and erection, etc.) and (2) "R&D Costs" 
or B costs which are defined as all costs associated with the developmental 
testing of hardware items (e.g., static test, dynamic test, flight test, etc.). 
The recurring costs are identified as the ."first unit" or C costs, which are 
defined as all the costs associated with the production and launch of the first 
flight vehicle. 
The resource data were received from the effected working organizations in 
terms of required manhours, materials, tooling, equipment and facilities. 
Figure 1.0.0.0-2 displays these working organizations, their location relationships 
and the type of input data submitted. This data was developed into cost 
information by the addition of direct and overhead labor rates and factored items. 
Direct cost increments were sequentially totalled with factored indirect 
supporting costs. (Indirect and supporting costs include costs for quality control, 
program management, planning, training, structures and other program 
associated elements overhead and/or burdened costs and G&A). This data was 
then subjected to a thorough review prior to inclusion in this document to insure 
completeness, clarity and accuracy. 
The depth of the cost reporting levels and supporting information necessitated 
that this cost volume be divided into three books. This book (Book A) contains 
the (Section 1.0) Introduction and Summary, (Section 2.0) Ground Rules and 
Assumptions, and (Section 3.0) Get Ready or A Costs. The second book 
(Book B) contains the (Section 4.0) Development Testing or B Costs. The 
remaining book (Book C) contains the (Section 5.0) First Unit or C Costs. 
Figure 1.0.0.0-3 shows the relationship of the three books described above to 
their proper section of the Volume V documentation. Further, each of the 
sections is subdivided into the areas of index, introduction, single stage vehicle 
costs, etc., as shown in the right hand portion on this figure. Each of the 
Book A through C costs are subdivided in the same manner to facilitate 
understanding of the method of reporting the cost data and to provide comparable 
cost elements. 
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1.0 (Continued) 
With the A, B, and C costs shown in these three books of Volume V, the total 
program costs for the selected baseline MLLV family are presented in a 
modular form which permit the determination of the cost of any desired phase, 
element or category of the baseline MLLV family cost. This is illustrated in 
Figure 1. 0.0.0-4. With this detailed breakdown of costs, it is possible to 
determine what impact these costs have on total program costs or it is 
possible, through substitution, to insert revised or amended cost data in place 
of the existing data. 
An example of how the cost data can be used is illustrated by the "PIE" charts 
contained on Figures 1. 0.0.0-5 through 1.00 0.0-7 which display the "A", 
"B" and "1C"I costs by program element, for the MLLV single-stage-to-orbit 
vehicle. These charts give a clear graphic picture of each major element 
cost impact on the total program cost. For example, in Figure 1.0.0.0-7, 
the MLLV single-stage-to-orbit first unit cost by element is shown. The 
systems cost is 18. Opercent of the total vehicle cost. Further analysis of the 
systems cost is shown in the lower left hand pie chart. The propellant/mechanical 
systems are 59. 1 percent of the systems cost. Examining this cost in more 
detail shows that its major cost element is the contract end-item, which is 
95.4 percent of the total cost. The contract end-item is then divided into its 
cost by component as shown in the lower right hand pie chart. The major cost 
element is the material cost, 62.8 percent. The material cost of the vehicle 
system is, therefore, 62.8 x 95.4 X 59. 1 = 35.4 percent of the systems cost 
or 6.76 percent of the total vehicle cost. Similar comparisons of other 
elements will permit identification of their costs as a percentage of the total 
costs. With this data available, the desirability of a change (based on cost 
only) can be readily analyzed. High cost elements can be identified and emphasis 
can be placed upon these areas for further study. 
Figure 1.0.0.0-8 through 1.0.0.0-10 display the "A", "B" and "C" costs by 
cost categories for the MLLV single stage to orbit vehicle. These charts display 
the costs by categories such as tooling, engineering, quality control, etc., 
rather than by elements. These charts can be used to determine where cost 
driving categories are and indicated areas where further study should be 
undertaken to reduce costs. 
Figures 1. 0.0.0-11 through 1. 0.0.0-13 summarize the complete "A", "B" 
and "C" costs. These cost flow diagrams indicate the costs of components 
and/or operations related to the various vehicle stages and identify the 
applicable sections of this volume in -which the detailed costs can be found. 
The "B" cost flow diagram is repeated in Book "B" and the "C" cost flow diagram 
is repeated in Book "C" to facilitate understanding of the method of presenting 
the cost data. 
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FIGURE 1.0.0.0-8 MLLV SINGLE STAGE VEHICLE GET READY COST BY COST CATEGORIES 
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FIGURE 1.0.0.0-9 MLLV SINGLE STAGE VEHICLE DEVELOPMENT TEST COST BY COST CATEGORIES 
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1.0 (Continued) 
In addition to the cost distributions shown by program and/or stage elements,
costs can be distributed by cost categories, i.e.: labor, material, tooling,
facilities and equipment. Tables 1. 0.0.0-I through 1. 0.0. 0-IX show such 
distributions for the single-stage-to-orbit vehicles, as three module injection

stage and eight SRM strap-on stages respectively for each of the three program
 
phases.
 
The distribution of costs to the cost categories was accomplished by reviewing each 
individual entry in the back-up detailed cost sheets in the AMLLV and MLLVbaseline costs contained in Volumes IV and V, respectively. Assignment of a 
specific cost entry to a given cost category was based on an individual judgement
of each entry. Some of these assignments required arbitrary assumptions which
would effect the total distributions shown. For example, manpower and vehicle 
material as shown, relate only to that manpower and vehicle material to be 
expended to design, test, build and operate the vehicle. Manpower required in 
support of the other categories, i.e., tooling, material, facilities and equipment
is included in the cost of those items as applicable. For example, manpower for
tool design is shown as a tooling cost. Similarly, material required for tooling
is shown as a tooling cost. Material costs as assigned to the vehicle material 
category reflect all costs for purchases material (inclusive of purchased
assemblies and subsystems) to be used to design, test, manufacture and operate
the vehicle. SRM and liquid engines for this distribution were not considered
purchased assemblies (vehicle material) but were further broken down into the 
manpower, material, tooling, fabrication and equipment by categories. All 
systems and subsystems, on the other hand, classified as vehicle materialwere 
exclusively. 
The distribution of Phase A costs by cost category indicates that a significantportion of the "Get Ready" costs will be attributable to Facilities and Equipment.
The next largest cost category will be tooling. 
The costs for vehicle material will be negligible. Program management and
engineering design costs will represent approximately only 1.3 percent and 8.9 
percent respectively of the total Phase A costs. 
The distribution of costs by categories for Phase B include not only the costsfor conducting the test, but also the costs required to provide the test specimens.
The manpower costs will represent the major portion (70%') of the liquid stage
B costs. As most of the SRM stage test components will be purchased, material 
costs for the SRM will exceed the manpower costs. 
The distribution of costs by category for the first operational unit (C cost) shows
that the costs for manpower will represent by far the majority of the liquid
stage production and launch costs. Manpower costs will be a smaller percentage 
19
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TABLE i.O. o.o0-r MVLLV-M AINSTAGE DOLLARS IN THOUSANDS 
LABOR MAT'L TOOLING FAC. & 
EQUIP. TOTAL 
COST ELEMENTS Mgm'it & Vehicle Tooling Tooling Mfg. & Tooling 
Adm. Engr. Mise. Design Matil Set-Up Q&RA 
STRUCTURES 
Fwd. Skirt $ 866 $ 1,852 $ 76 $ 3,295 $ 1,799 $ 11,288 $ 2,281 $ - $ 21,457 
LH2 Tank 4,923 1,483 60 19,374 10,403 68,617 13,414 118,274 
LOX Tank 2,028 3,181 180 7,550 4,054 26,741 5,227 48,911 
Tunnels 393 1,277 52 1,328 713 4,699 919 9,381 
Thrust Structure 837 3,181 130 2,725 1,463 9,650 1,887 , * 19,87S 
Base Plug 598 5,304 217 1,352 727 4,790 937 - 13,925 
Assembly 51 1,061 44 - - - - 1,156 
Structures Total 9,696 17,339 709 35,624 19,159 125,785 24,665 - 232,97-
SYSTEMS 
Prop./iech. 1,319 5,304 218 4,235 2,274 14,998 2,933 31,281 
Electrical 173 3,181 131 76 40 267 53 3,921 
Instrumentation 442 8,485 347 104 55 368 72 9,B73 
Flight Control 158 1,699 70 307 166 1,088 212 3,700 
Assembly 416 8,485 347 - - - - 9,248 
Systems Total 2,508 27,154 1,113 4,722 2,535 16,721 3,270 - 58,023 
ENGINES - 26,400 - - 32,300 - - 59,695 118,395 
GSE 2,137 11,457 37,604 7,358 - 58,556 
MFG. FACILITY - - - - 155,138 155, 138 
LAUNCH COMPLEX - - - 481,547 * 481,547 
MAIN STAGE TOTALS $14,341 $70,893 $1,822 $40,346 $65,451 $180,110 $35,293 $696,80 $1, 04,636 
*ALT, PAD 39 ­ $122,400 
"A"COST CATEGORIES V$22 
V 
DOLLARS IN THOUSANDS
 
TABLE 1.0.0.0-II MLLV - MAIN STAGE 
TYPE OF TEST Mgmt.& 
Adm. Engr. 
Mfg. & 
Ops. Q&RA 
MAT'L TOOLING EQUIP. 
& FAC. 
SUB-
TOTAL TOTALS 
.STATIC LOAD TEST 
Specimens 
ENG. INSTALLATION TEST 
Specimens 
DYNAMIC TEST 
Specimens 
MIJFA CTURING DEV. 
Specimens 
SUBSYSTEM & SYSTEM TEST 
Specimens 
ENGINE DEVELOFENT-
Specimons 
FACILITY CHECKOUT 
Specimens 
MANUFACTURING MOCK-UP 
Specimens 
SYSTEMS BREADBOARD 
Specimens 
WIND TUNNEL 
Specimens 
TWO R&D FLIGHTS 
Specimens 
$ 494 
1,098 
2 
520 
808 
857 
-
1,415 
119 
16,628 
9,622 
$ 3,477 
2,844 
3,496 
2.093 
100,800 
5,212 
-243,172 
3,664 
--
28,230 
24,923 
$ 7,218 
15,535 
35 
6,539 
11,435 
6,571 
38.000 
60310 
20,018 
2,181 
-
17,200 
600 
286,364 
136,162 
$ 269 
3,087 
7 
1,225 
2.236 
1,314 
-
-
-
3,914 
436 
-
55,300 
26,621 
$ 1,634 
7,899 
8 
1,915 
5,814 
1,681 
-
120,0O0 
-
61,389 
35,506 
3,287 
10,179 
440 
-
48,402 
69,235 
$ -
1,201 
-
884 
8,100 
7,972 
-
1,548 
-
-
--
-
-
10,531 
-
-
-
$ 21,452 
262 
-
15,945 
194 
-
8,182 
389 
56,000 
17,500 
2,308 
-
$ 34,644 
31,876 
52 
29,640 
23,464 
9,923 
120,000 
216,471 
109,000 
246,459 
41,077 
3,176 
73,200 
600 
452,424 
279,402 
$ ­
66,420 
-
52 
-
53 104 
-
9,923 
-
120,000 
-
325,471 
-
287,536 
-
3,176 
-
73,200 
600 
-
731,826 
'B" SUBTOTALS TEST 
SPECIMENS 
18,120 
12,943 
136,003 
38,736 
607,880 
243,460 
58,551 
35,808 
238,756 
128,633 
8,100 
22,136 
119,079 
3,103 
$1,186,489 
484,819 
-
-
"B" TOTAL $14,435 $350,743 $774,746 __$39,059 $340,787 $30,236 $121,3002 $ - $1,671.308 
"B"COST CATEGORIES F 24 
DOLLARS IN THOUSANDS
 
TABLE 1.0.0.0-III MLLV - MAIN STAGE 
LABOR M1ATE RIA L TPOLING FAC. 
& 
COST ELEMENTS Mgmt. 
Adm. 
& 
Engr. 
M~fg. 
Ops. 
& 
Test Q&RA AIfg. Logistics Q&RA Labor Mtl. 
EQUIP. TOJTAL 
STRUCTURES 
Fwd. Skirt 93 $ 22 $ 1,419 $ 70 $ 291 $ 276 S 23 $ 9 $ 108 $ 17 $ 25 2,358 
LH2 Tank 
LOX Tank 
Tunnels 
Thrust Str. 
204 
184 
64 
217 
219 
576 
230 
217 
2,916 
2,394 
823 
1,727 
144 
118 
41 
85 
598 
491 
169 
355 
1,963 
670 
287 
172 
269 
512 
205 
194 
19 
15 
5 
11 
22 
183 
63 
132 
35 
29 
10 
21 
52 
43 
15 
31 
6,742 
5,215 
1,912 
3,162 
Base Plug 
Assembly 
53 
107 
384 
1,318 
504 
586 
24 
29 
104 
121 
223 
4 
341 
159 3 
329 
45 
6 
7 
9 
11 
1,690 
2,390 
Structure Totals 922 3,066 10,369 511 2,129 3,595 1,703 65 7'8 125 186 23,464 
SYSTEMS 
Prop./Alecb. 
Electrical 
681 
640 
1,124 
376 
9,847 
9,600 
486 
473 
2.020 
1,970 
23,575 
612 
808 
425 
62 
60 
751 
713 
119 
115 
176 
172 
39,649 
15,176 
Instrumentation 
Fit. Control 
305 
81 
1,009 
179 
3,903 
1,i05 
192 
54 
801 
225 
718 
2,249 
740 
159 
25 
6 
298 
85 
47 
13 
70 
20 
8,108 
4,182 
S'stems Totals 1,707 2,688 24,458 1,205 5,019 27,154 2,132 153 1,867 294 438 67,115 
- 2,400 24,840 ,300 - 16,560 - - 3,700 - 50,800 
ENGINE INSTL. 39 576 58 124 5 3 44 7 9 865 
PROPELLANT - - - ,- 87 3,287 
I. U. 1 5,608 3,738 - -- 9,346 
SDF OPS. - 1,727 4,12 -,- 6,169 
LAUNCH OPS, 8,315 . 1.L119 143,453 - 27 65f) 97 -193359 
LAUNCH MAINT. - - R 8 750 
AUCHMAINT. TRANSPFAC. AW NT, TRN , 2,972 3,792 
SE i 5.R1 - - - 51301 
MAIN STAGE TOTAL $10,983 $29,2l.. $213.4f5 $5.074 $14,922 $54.339 $3.835 $318 84.126 $217413.355 8372.428 
*MANUFACTUPNG COSTS FACTORED 60/40% INTO LABOR AND ITATERIAL 
"C"COST CATEGORIES 2 26 
DOLLARS IN THOUSANDS
 
TABLE 1.0.0.0-IV MLLV - ENGINE MODULE + TWO FUEL MODULES 
L BOR MAT'L TOOLING EQUIP.& 
COST ELEMENT Mgmt. 
Adm. 
& Vehicle 
Eng. Misc. 
Tooling 
Design 
Tooling 
Matl. 
Mfg. 
Set-Up 
Tooling 
Q&RA 
FAC. TOTALS 
STRUCTURES - ENG. MOD. 
Fwd. Skirt 
LR 2 Tank 
LOX Tank 
Tunnels 
Thrust Structure 
Assembly 
$ 568 
566 
279 
71 
702 
39 
$ 1,061 
2,121 
2,121 
849 
1,061 
849 
$ 43 
87 
87 
43 
43 
43 
$2,070 
1,699 
703 
]26 
2,593 
-
$1,111 
908 
277 
68 
1,407 
-
$ 7,330 
6,704 
2,490 
447 
9,220 
-
$1,43 
1)311 
487 
88 
1,802 
7-
$ -
-
-
-
$ 13,616 
13,396 
6,544
1,692 
16,828 
931 
Structures TotAl 2,225 8062 346 7,191 3,871 26,191 5,121 53,007 
STRUCTURES - FUEL MOD. 29 655 26 - - - 710 
SYSTEMS 
Prop. &Mech-
Electrical 
lstruraentation 
253 
144 
330 
4,243 
2,546 
6,364 
174 
104 
261 
184 
83 
75 
99 
110 
104 
654 
292 
276 
128 
58 
- 54 
-
-
-
5,735 
3,337 
7,467 
Flight Control 
Assembly 
149 
310 
1,697 
6,364 
70 
261 
282 151 963 188 
7 
I. 
-
-
3,500 
6,935 
Systems Total 1,186 21,214 870 627 464 2,185 428 - 26,974 
ENGINES - 14,000 - 21,400 -
19,465 54,865 
GSE 270 - 1,403 4,788 938 
- 7,399 
MANUFACTURING FACILITY - 53,395 53,395 
LAUNCH COMPLEX - 2,100 
2,100 
INJECTION STG. TOTALS $3,710 $43,931 $1,242 $7,818 $5,738 $54,564 $6,487 $74,960 $198,450 
"A"COST CATEGORIES ' 28 
DOLLARS IN THOUSANDS
 
TABLE 1.0.O.0V MLLV - ENGINE 
MODULE + FUEL MODULE 
LABOR EQUIP. SLB-
TYPE OF TESTS Mgmt. & Mfg. & MTL. TOOLING & F A. TOTALS TOTALS 
Adm. Engr. Ops. Q&RA 
STATIC LOAD TEST - E/M 
Specimens 
STATIC LOAD TEST - F/I 
Specimens 
TEST -4 
Specim 
DTV TEST - / 
Specim 
MFG. DEVELOPMENT - EM 
Sp men-
$ 102 
322 
16 
377 
2TV 
293 
498 
75 
$ 719 
793 
102 
980 
833 
722 
1,228 
$ 1,503 
4,544 
256 
5,329 
1,553 
4,133 
7,034 
1,355 
$ 56 
888 
10 
1,041 
291 
808 
-
1,375 
271 
$ 161 
1,658 
46 
1,943 
466 
1,507 
-
2,565 
$-
-
-
383 
449 
348 
592 
-
$ -
77 
91 
850 
70 
850 
.120 
$ 2,41 
8,665 
430 
10,160 
4,119 
7,881 
850 
13,412 
1,701 
-
11,206 
-
10,590 
12,000 
14,262 
-
1,701 
SYSTEMS TEST - E/M 20,000 20,000 -
Specimen 
ENG. DEVELOPMENT - E/M 
specimen -
FACILITY VEIl. - E/ 
Specimen 
FACILITY VEH. - F/M 
Specimen 
MEG. MOOK-UP - E/M 
.Specimen 
EBEADBOABL) - E/M 
-
-15,095 
362 
387 
30 
53,400 
893 
-15,054 
956 
-
78,100 
5,114 
5,476 
545 
7,ST.1,215 
-
1 
-
1,000 
-
1,070 
109 
-
17,971 
. 
365 
1,865 
730 
1,997 
109 
-
4,300 
431 
461 
-
5,300 
-
87 
95 
6-, 000 
-
-
159,471 
-
15,460 
9,752 
15,784 
10,442 
793 
-
7,215 
20,000 
-
159,471 
-
25,212 
-
26,226 
-
793 
SYST- BEADBOARD - F/ 7 3,500 4,576 
Specimen 
TWO R&D FLIGHTS (2) EM 
Specimen 
-
1,396 
1,384 
2,371 
3,416 
24,048 
19,561 
4,644 
3,823 
747 
7,135 
-
1,647 
-,-4,576 
-
333 
33,206* 
37,299** 70,505 
FAI 591 1,003 10,174 1,965 1,467 - 15,200 -
Specimen 1,299 3,205 18,355 3,587 6,694 1,546 314 35,000 
50,200 
'Tl" SUBTOTAL: TEST 
SPECIMEN 
2,334 
4,922 
58,428 
12,143 
149,974 
69,546 
7,346 
13,592 
42,064 
25,364 
4,300 
5,857 
16,900 
1,187 
- -
'S" GRAND TOTALS $7,256 $70,571 $219,520 A$2J,938 $67,428 $10,157 - 18, 087 $413,957 
"B" COST CATEGORIES 30 
DOLLARS IN THOUSANDS
 
TABLE 1.0.0.0-VI MLLV - ENGINE MODULE 
+ R/M 
LABOR MNATERIA L 
TOOLING 
, 
FAC. 
& 
COST ELEMENTS Mgmt. 
A-m. 
& 
Engr. 
Mfg 
Ops. Test Q&RA Mfg. Logistics Q&RA Labor Mtd. 
EQUP. TOTAL 
STRUCTURES 
Frd. Skirt 
LH 2 Tank 
LOX Tank 
Tunnels 
Thrust Str. 
Assembly 
$ 83 
177 
135 
47 
38 
178 
$ 26 
183 
183 
127 
153 
362 
$ 1,282 
2,591 
1,949 
625 
458 
2,375 
$ 65 
127 
97 
32 
23 
162 
$ 262 
532 
398 
128 
96 
494 
$ 507 
466 
159 
29 
219 
13 
$ 22 
171 
171 
113 
136 
327 
$ 8 
15 
12 
1 
3 
13 
$ 98 
179 
150 
47 
35 
248 
$ 14 
30 
22 
9 
6 
32 
$ 25 
48 
35 
12 
8 
56 
$ 2,393 
4,537 
3,311 
1,170 
1,175 
4,260 
Structure Totals 658 1,034 9,280 506 1,910 1,393 940 
52 775 113 185 16,846 
SYSTEMS 
Prop. & Mech. 
Electrical 
Instrumentation 
Flight Control 
155 
142 
71 
18 
333 
128 
320 
64 
2,148 
2,096 
851 
242 
105 
102 
41 
13 
444 
431 
176 
49 
2,570 
59 
68 
187 
295 
114 
285 
57 
14 
13 
5 
1 
164 
160 
64 
19 
27 
23 
12 
4 
38 
37 
15 
5 
6,293 
3,305 
1,908 
659 
Systems Totals 386 845 5,337 261 1,100 2,884 751 33 407 
66 95 12,165 
ENGINES 391 6,160 452 - 349 - 201 __753 
ENGINE INSTL. 7 - 141 26 2 - 1- 3 
PROPELLANT - - 1,074 
1,074 
LAUNCH OPS. 1 089 2,035 18 245 3- 5 -
25,101 
FACILITY & TRANSPORTATION - -
-
-1,10 
=- TAL $2,140 $4,305 $39,162 $1,225 $6,6346$1495 $5,702 $1,691 
$220 $179 $1,593 $64,247 
"C"COST CATEGORIES 32 
St 
DOLLARS IN THOUSANDS
 
TABLE 1.O.o.o-VII MLLV - SRM STAGE 
LABOR MIAT'L TOOLING FAC. & 
EQUJIP. TOTAL 
COST ELEMENT Mgm't & 
Adm. 
Vehicle 
Engr. Misc. 
Tooling 
Design 
Tooling 
Mat'l. 
Mfg. & 
Set-Up 
Tooling 
Q&RA 
DETTA FlYD SICT 4 623 $1,696 $ 70 $2,976 $ 1,560 $10,539 $2,060 
$ - $ 19,729 
STRUCTURE 
Aft Skirt 
8221 Fittings 
Attach Structure 
Nose Cone 
147 
50 
777 
387 
123 
74 
435 
188 
5 
3 
18 
S 
585 
193 
2,133 
1,573 
313 
103 
1,676 
841 
1,974 
652 
10,566 
5,305 
386 
127 
2,066 
1,037 
3,533 
1,202 
18,671 
9,339 
Total Stictures 1,361 820 34 5,484 2,933 18497 3,616 32,745 
SI I MOTOR 395 1,795 714 1 41.227 - 44,131 
LAUNCH COMPLEX FACILITIES - 162,470 162,470 
AIFG. FACILITY IPF=EDi 8,434 8,434 
SRM GSE (FIXED) - 3,072 3,072 
SPM TOTAL JErKED) 2584 4,311 104 9,174 45,720 29,036 5,676 173,976 270,581 
8211 QUANTITIVE SENSITIVE 
GSE 15,690 15,690 
Facility 42,170 42,170 
TOTAL - 57,860 57,860 
S R1 gfANUa TO 2_584 $4,211 104 h9,174 S45,720 $29,036 $5,676 $231,836 $328,441 
"A'COST CATEGORIES - 34 
33 
DOLLARS IN THOUSANDS
 
TABLE 1.0O.O0-VIII - SRM 
_LLV 
LABOR 
Mg%.& Alfg. & EQUIP: SUB-
TYPE OF TESTS Adm. Engr. Ops. 
Q&RA MTL. TOOLING & FAC. TOTALS TOTALS 
STATICLOAD 
Specimen 
42 
142 
$ 300 
21 
$ 603 
2,300 
$ 22 
450 
$ 333 
394 
$ 
194 
$-
39 
$ 1,300 
3,540 4,840 
DYNAMIC TEST 
Specimen 
31 
191 
211 
29 
404 
3,091 
61 
604 
294 
530 260 
12,750 
52, 
13,751 
4,757 
-
18,508 
MANUFACTUPNG DEV. 
Specimen 
13 74 15 16 118 
118 
PFRT 
Sp-eimen 
1,538 7,415 8,972 
6,565 
1,428 
1,928 
-
78,196 
11,074 
-
30,427 
86,689 
-
117,116 
"F" VEHICLSSpecimnen 23,100537 - 158 ,36,424 
2,1007, 19 3,1 
SYSTEMS BREADBOARD - 1,075 -3,500 4,575 
Specimen 
WIND TUNNEL 
1 9 
-
400 400 
400 
Specimen -
STRUCTURALSpecimen -10218 
3881,654 344 216481 75 
-86 28, -672,922 3,7B9 
TWO R&D LGHTS: 
Specimen 
'93" COSTS 1,995 
1,535 
3,091 
3,632 
34,091 
30,123 
6,652 
6,817 
582 
104,796 
176 
1,054 
66, 
1,594, 
46,656 
149,551 196,2Z07 
SUB:-TOTALS: 'S" COSTS 
Tecmens 
3,619 
1.977 
11,017 
3,913 
08,70 
4,270 
8,75,1 
I 0 91 
176 
iE017 
24,150 
$7,7 
"B"COST CATEGORIES 9 36
 
3
 
DOLLARS IN THOUSANDS
 
TABLE 1.0.0.0-IX MLLV-SRML 
LABOR MATE RIAL TOOLING FA & SUB-
EQuiP. TOTAL TOTAL 
COST ELEMENTS Mgmt. 
Adm. 
& 
En r. 
Mfg. 
0 s. 
& 
Test &RA Mt . 
! 
Logistics 
&R 
QRA Labor MU. 
SRi - FIXED 
DeltaFwd. Skirt $ 125 $ 65 $ 1,839 $ 90 $ 377 $ 200 $ 46 $12 
$ 140 $ 23 $ 33 $ $ 2,950 
- -
1- 150 - 1,15 
Main.'LaunchMin 
Latmch Ops. 
Launch Control 
Launch Pad 
Off Site Support 
138 
251 
487 
235 
426 
826 
2,384 
4,324 
8,382 
-
-
-
460 
835 
1,619 
-
-
-
-
-
2 
3 
6 
-
-
-
-
5 455 
6,31 
10,10 
8,21 
5,83 
11,32 
Launch Ops. Sub-Total 876 1 487 15 090 - 2 914 - -
11 20, 37 20,37 
SR I FIXED TOTAL 1 001 1 699 16 328 90 3-265 200 
46 23 140 23 1,183 - 24,47t 
IST 
UNT UNITS 
SRM QUANTITY SENSTIVITY 
STRUCTURES 
Attach. Structure 
NoGe Cone 
Aft Skirt 
Fittings 
Str. Sub-Total 
411 
189 
123 
94 
817 
651 
465 
370 
463 
1,949 
5,930 
2,55 
1,645 
1,027 
11,154 
182 
87 
87 
87 
443 
1,231 
540 
350 
225 
2,346 
1,215 
506 
341 
211 
2,273 
302 
217 
174 
218 
911 
36 
14 
7 
7 
64 
455 
196 
196 
80 
927 
72 
29 
22 
7 
130 
109 
44 
29 
22 
204 
10,59, 
4,83 
3,34 
2,44 
21,21 
2 , 
21,21 
MOTOR - - 4,765 - 1,016 
38,27 4430 
OTHER STAGE -11,828 -1,82 
- -733 - 73 
FACILITY MAINT. -
78,08 
SAM QTY. SENSTV. TOTAL 
SIM GRAND TOTAL $1,818 $3,501 $32,848 $533 $6,653 $52,828 
$957 $87 $1,067 $153 $2,120 $102,56 
38 
"C"COST CATEGORIES 
3 7 
1.0 (Continued) 
of SRiM stage costs because of the high percentage of purchased propellant, 
materials and stage components. 
With the details provided in the three Cost Books comprising Volume V, 
several program options exist such as the types of engines, launch facilities, 
program size, etc. Figure 1.0.0.0-14 illustrates how costs can be identified 
from the detail data to evaluate one of these options. Options one, two, three 
and four show the costs of the MLLV multichamber/plug propulsion system, the 
1200 psia toroidal/aerospike with the 286,000 pound thrust module (28 modules),
the 1200 psia toroidal/aerospike with the one million pounds thrust/module
(8 modules) and the 2000 psia toroidal/aerospike with the one million pounds
thrust/module (8 modules), respectively. The "A", "B" and tC" costs are 
shown for the MLLV with the propulsion costs deleted. The total program costs 
incorporating each propulsion option are also shown. Similar comparisons 
can be made for other program options. These will be discussed in Volume VI 
of this final report. 
This Volume V, BaselineMLLV Costs primarily presents only the cost data. 
Applications for these costs, for cost effectiveness analyses and cost sensitivity
studies, can be found in Volume VI (Cost Implications of Vehicle Size, Technology, 
Configurations and Program Options). 
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DOLLARS IN TIIOUSANDS 
PROPULSION SYSTEM OP'I IONS 	 GET READY DEVELOPMENT - PRODUCTION 
"A" COST TEST "1V' COST "C" COST 
Engine Option Number One. 
Multiohamber/Plug Propulsion System
 
$ 118,395 $ 325,471 $ 50,800
 
Engine Option Number Two 
Toroldal/Aerospike Propulsion System 
286K Lbs. Thrust/Module - 28 Modules 
1200 PSIA Chamber Pressure 57,995 108,471 32,800 
Engine Option Number Three 
Toroidal/Aerospike Propulsion System 
One Million Lbs. Thrust/Module - 8 Modules 
1200 PSIA Chamber Pressure 62,295 169,671 23,200 
Engine Option Number Four 
Toroidal/Aerospike Propulsion System 
One Million Lbs. Thrust Module - 8 Modules 
2000 PSA Chamber Pressure 65,195 195,271 23,500 
Single Stage to Orbit Vehicle Cost 
(Less Propulsion System) $ 986,241 $1,345,837* $321,628 
Single Stage to Orbit with Multichamber/Plug 
1,104,636 $1,671,308* $372,428 
Single Stage to Orbit with Toroidal/Aerospike 
286K Lbs. Thrust Module 
28 Modules - 1200 PSIA 1,231,914 $1,464,308* $354,428 
Single Stage to Orbit with Toroidal/Aerospike 
One Million Lbs. Thrust/Module 
8 Modules - 1200 PSIA 1,236,614 $1,516,08* $344,828 
Single Stage to Orbit with Toroidal/Aerospike 
One Million Lbs. Thrust/Module" 
8 Modules - 2000 PSIA 1,239,114 $1,541,108- $845,128 
*Two R&D Flight Tests = $731,826. Costs are Included In "B" Costs 
FIGURE 1.0.0.0-14 PROPULSION SYSTEM OPTIONS FOR THE MLLV SINGLE STAGE 
VEHICLE 
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2, 0 	 STUDY OBJECTIVES, GROUND RULES AND ASSUMPTIONS, PRICING 
FACTORS AND LABOR RATES 
2.1 	 STUDY OBJECTIVES 
This study, "Cost Studies of Multipurpose Large Launch Vehicles", was directed 
to define the economical aspects of future launch vehicle systems. To accomplish 
this objective, the half size vehicle (MLLV) family as defined in volume II of this 
final report was subjected to a detailed cost analysis. This cost analysis included 
both 	the non-recurring and recurring costs for implementation and operation of 
the baseline MLLV vehicle family. This volume reports the results of this cost 
analysis. A similar analysis was conducted on the full size vehicle (AMLLV) 
family as defined by the previously completed study, "Advanced Multipurpose 
Large Launch Vehicle", Contract NAS2-4079 (Baseline AMLLV). The full size 
AMLLV cost analysis is reported in Volume IV. 
2.2 	 GROUND RULES AND ASSUMPTIONS 
The following ground rules, guidelines, and assumptions were utilized in the cost 
analysis of the baseline MLLV vehicle family: 
a. 	 Production and launch rates are based on two vehicles per year. 
b. 	 Cost estimates were based on 1968 dollars without inflationary factors. 
c. 	 All cost values in this report are contractors cost values only and do not 
include profit or feewith the exception of the Solid Rocket Motors and liquid 
engines. 
d. 	 The first unit has been defined as the first flight vehicle; effects of learning 
curve(s) enter after that unit. 
e. 	 Where possible, the cost estimates were based on direct costs with burdens 
added as a separate item. 
f. 	 The R&D flight vehicles consist of two vehicles. 
g. 	 The facility checkout vehicle includes structural hardware, transportation 
and the complete launch cycle cost. 
h. Static 	firing of the vehicles will occur at the launch pad. 
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2.2 (Continued) 
i. Resource Inputs 
Resource inputs for recurring and non-recurring items were received from 
functional organizations within The Boeing Company and from propulsion 
contractors (Aerojet General, Pratt and Whitney, and Rocketdyne). Most 
of the direct inputs were in terms of manhours; however, total dollar costs 
were also received for several items; i. e., material, equipment, engines, 
etc. 
The Manufacturing Department at the Michoud Assembly Facility and the 
Huntsville Operations Department provided manhours and material estimates 
for the following items: 1) Fabrication, Major and Minor Assembly of the 
Sub-System Components, 2) Manufacturing Test manhours, 3) Raw and 
Production Material, 4) Planning manhours, 5) Tool Design manhours, 
6) Tool Fab.and Erection hours, 7) Manufacturing Development hours, 
and 8) MGSE and Handling/Transportation Equipment hours and dollars. 
The Huntsville Engineering Department provided basic engineering design 
and sustaining engineering manhours. The Facilities Department at 
Huntsville, BATC and Michoud provided costs of the brick and mortar 
facilities for production, test and launch; transportation and handling equipment; 
capital equipment and maintenance costs. The Test Organization at Huntsville 
provided manhours and costs for conducting Developmental Testing, Structural 
Tests, Systems Development (SDF), Systems Test, Dynamic Tests, 
Manufacturing Development and Wind Tunnel Tests. 
The Engineering Department at BATC provided costs for Launch Operations and 
Launch Vehicle Ground .Support Equipment (LVGSE) and Test Equipment. 
The propulsion contractors provided costs for the solid rocket motors, 
toroidal/aerospike engine and the multichamber/plug engines.. The liquid 
engine data was supplemented with data received from the Propulsion Office 
at NASA/MSFC. 
The details associated with these direct inputs are displayed and summarized in 
the "Resources Implications" Volume III of this report. 
2.3 PRICING FACTORS 
Once the data was received by the Cost Estimating Organization, elemental and 
overall costs were developed; the direct cost elements were totaled with the 
associated indirect and supporting costs. These direct and supporting costs 
include but are not necessarily limited to: Quality Control, Program Management, 
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2. 3 (Continued) 
Planning, Training, etc. These will be discussed, in detail, in the paragraphs 
that follow. 
The cost collection summary form is divided into four basic parts: 
Part I Program Management, 
Part II The Contract End Item (CEI), 
Part III Facilities, 
Part IV Logistics. 
Throughout this cost analysis, this format has been used to maintain consistency. 
On occasion, the category of "other" is included as a cost element to collect 
those elements which do not necessarily fit the established format. In those 
instances, a footnote has been provided to explain what items are included in the 
category of "other". 
Part I Program Management, 
Relations 
Program Planning and Reporting and Industrial 
These elements were applied by the costing organization: The weighing 
of such elements were based on historical Saturn V experience. 
Part II Engineering, Production, Tooling and Manufacturing Test 
Included in the Engineering costs, either basic or sustaining, are 
laboratory technicians support and the associated operating material 
costs. Included in production costs are direct factory labor-for 
fabrication and assembly of the system or subsystem components, 
miscellaneous charges, tool and production planning, direct distributable 
labor, training, quality inspection, manufacturing technicians, raw 
material, and standards. Tooling cost, either basic or sustaining, 
include direct factory labor, direct distributables, training, quality and 
tooling material. Manufacturing test costs include the labor costs for 
component testing, training, technicians, and quality assurance. 
Part III Facilities 
Included are the costs for the brick and mortar buildings, stands, pads, 
etc., craft labor maintenance, transportation and handling labor, plant 
engineering support, and facilities maintenance costs. 
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2.3 (Continued) 
Part IV Logistics 
Included are the logistics support and the cost of spares, maintenance 
analysis and field support engineering labor costs. 
The following in-depth explanation covers each major cost element as to their
 
function and use:
 
Part 	I 
a. 	 Program Executive - Function: Program office and equipment management; 
program assessment, problem identification, customer liaison; change board, 
change status, follow-up and commitment: 
This element is a level of effort; however; for this study, a factor was 
developed from Saturn historical data. It was determined that this function 
was 1.2% of the direct labor manhours in Paris II through IV with the 
exception of launch operations which is . 95%. 
b. 	 Program Planning and Reporting (PP&R) - Function: Determination and 
development of product activities for planning purposes. Monitors
 
performance and the processes of the management of the business.
 
PP&R is a pricing factor, developed from histroical actuals. That is submitted 
(usually on an annual basis) to the NASA, negotiated, and used for forward 
pricing purposes. PP&R labor hours are developed by applying 3% to the 
total 	direct labor manhours in Parts II through IV below with the exception 
of launch operations which is 2.4%. 
Material (consisting of graphics and aids) is required to support this function. 
A rate of 20 per PP&R manhour was used. 
c. 	 Industrial Relations - Function: Health, safety and training operations. 
Industrial Relations is a pricing factor, developed from historical data. That 
is submitted (usually on an annual basis) to the NASA, negotiated, and used 
for forward pricing purposes. Industrial, Relations labor hours are developed 
by applying . 65% to the total direct manhour base in Parts II through IV below 
with the exception of launch operations which is .54%. For training aids and 
supplies, a rate of 100 per industrial relations manhour was used. 
Part II 
a. 	 Engineering 
1. Design Activity Functions 
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2. 3 (Continued) 
(a) 	 Changes to the initial release of Class I documentation applicable 
to the procurement, fabrication, assembly and test of the stage. 
(b) 	 Liaison - Liaison with manufacturing, quality control, procurement, 
vendors and testing functions are required to resolve discrepancies. 
(c) 	 Failure Analysis - Investigations, analyses and studies of anomalies 
and failures. 
(d) 	 Flight Test Evaluation - Provide datafor flight performance 
predictions, measurement and data acquisition requirements, 
statistical analysis and flight performance evaluation. 
(e) 	 Design Change Implementation of in-scope design changes resulting 
from remedial engineering and cost and producibility activities. 
2. 	 Test Functions: 
(a) 	 Maintenance of test procedures 
(b) 	 Test planning 
(c) 	 Fixture and instrumentation 
(d) 	 Conduct tests 
(e) 	 Data reduction and evaluation 
(f) 	 Preparation of test reports 
3. 	 Configuration Management Functions: 
(a) 	 Preparation and maintenance contract specification addenda 
(b) 	 Interface control 
(c) 	 Delivery support of the end item acceptance data package 
4. 	 Reliability Engineering Functions: 
(a) 	 Continuing technical management and surveillance of the reliability 
program 
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2.3 (Continued) 
(b) 	 Reliability design analyses of design changes 
(c) 	 Reliability surveillance for design reviews 
(d) 	 Failure analyses 
(e) 	 Reliability testing 
(f) 	 Flight test evaluation 
The engineering manhours for "a" through "d" above, both recurring and 
non-recurring functions, were received as a direct input to the study. 
b. 	 Laboratory Technicians - Function: Shop support to engineering, qualification
 
and reliability testing in the form of test set-up, test specimens, special or
 
peculiar test equipment. These laboratory technicians support engineering, 
and are a function thereof. 
A review of the historical Saturn data indicated, that on a composite basis, 
this 	effort was approximately 20% of the direct engineering manhours(Part I, 
paragraph a above). Therefore, for the purpose of this study, the factor of 
20% was applied to the MLLV engineering manhours to estimate laboratory 
technician manhours. 
The 	materials required to support these technicians were priced at $2. 10 
per 	laboratory technician manhour. 
c. 	 Fabrication and Assembly - Function: 
1. 	 Fabrication - direct labor necessary to manufacture the individual detail 
parts 
2. 	 Minor Assembly - direct labor necessary to join together the major sections, 
installation of equipment and systems and assembly of major sub-assemblies. 
The direct manhours to accomplish fabrication, minor and major assembly were a 
direct input to the study by the Boeing/Michoud Manufacturing Department. 
d. 	 Miscellaneous Charges - Functions: 
1. 	 Process control 
2. 	 Part numbering and stamping 
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2.3 (Continued) 
3. 	 Certification of welding and plating process 
4. 	 Cutter grinding 
5. 	 Other items not readily identifiable to hardware 
It is reasonable to assume that in a normal production program, similar or related 
functions of this nature would be required. Therefore, a review of Saturn history 
indicated that this type of effort was approximately 7. 8% of the fabrication and 
assembly manhours. This factor was applied to the MLLV fabrication and 
assembly manhours. 
e. 	 Maintenance and Incorporation of In-Scope Changes - Function: Maintenance 
and incorporation of in-scope changes to component and sub-system test 
requirements for fabrication and/or rework of parts, drawers, etched cards, 
etc. 
This effort was determined to be 1. 1% of fabrication and assembly manhours 
on the Saturn V program and, therefore, that factor was applied to the MLLV 
fabrication and assembly manhours. 
f. 	 Tool and Production Planning - Function: 
1. 	 Sustaining planning for: Procurement; Fabrication; Assembly and 
Installation. 
2. 	 Translation of engineering designs and specifications; into work plans and 
task descriptions.. 
3. PERT support: By maintaining PERT networks; update to PERT
 
documentation and PERT status of the manufacturing operations.
 
It was determined, from historical Saturn data, that tool and production planning 
was approximately 28% of the production and tool sustaining manhours. This 
percentage was applied to the MLLV production (Part II, Paragraphs 3 through 5) 
and tool sustaining manhours (Part U1, Paragraph 12) to determine the tool and 
production planning manhours. 
g. 	 Direct Distributable - Function: Production order control - dispatch clerks, 
parts control clerks, production order control clerks, production controllers, 
factory clerks, production control records (PCR), design accounting, PCR 
clerks, parts listers, tool room attendants, tool procurement, coordinators, 
blueprint control clerks, shipping, craters, and packaging engineers; chemical 
and 	LOX cleaning. 
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2.3 (Continued) 
Direct distributable was estimated on the basis of historical Saturn data at 
approximately 32% of total production manhours. The MLLV direct distributed 
manhours may be determined by applying 32% of the production manhours 
(Part II, Paragraphs 3 through 5). 
h. 	 Training - Function:- Train and orient new and/or existing personnel. Based 
on historical experience, it was determined that training manhours were a 
function of the manhours for Part II, Paragraphs 3, 4, 5, 6, 7 and 12. By applying 
a factor of 1. 1% to the MLLV manufacturing base training manhours may be 
estimated. 
L 	 Quality - Function: 
1. Source control 
2. Reliability data collection and analysis 
3. Quality program documentation 
4. Inspection stamp control 
5. Reliability audits 
6. Design review 
7. Quality audits 
8. Fabrication and assembly inspection 
9. Functional test and stage test 	inspection 
10. Configuration accountability 	and product delivery 
11. Procurement planning 
12. Laboratory material analysis 
13. Process control 
14. Contamination control 
15. Non-destructive testing 
16. 	 Equipment quality analysis
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2. 3 (Continued) 
17. Discrepancy control area 
18. Measurement control 
Normally, quality support is a direct input; however, for the purpose of this study
quality was factored into the total manhours (Part H1, Paragraphs 2 through7 and 
12) associated with the contract end item (CEI) hardware. A factor of 20% was 
applied to the MLLV CEI hardware manhours to develop the quality support. In 
addition, $. 30 per quality manhour was used to estimate the material required to 
support this function. 
j. 	 Manufacturing Technology - Function: Conduct process development programs 
to assure reliable manufacture of stage hardware and mechanical support 
equipment. 
Manufacturing technology is a pricing factor, developed from historical data, 
that is submitted (usually on an annual basis) to the NASA, negotiated, and 
used for forward pricing purposes. The current factor is 1. 9%. The MLLV 
manufacturing technician manhours may be determined by applying this factor 
to all direct manhours (Part II, Paragraphs 3 through 8). Material costs, 
to support this function, were based on $1. 75 per manufacturing technology 
manhour. 
k. 	 Raw Material and Standards - Includes the raw material, standards, purchased 
parts, equipment, major sub-systems, technical services and maintenance 
repair and operating (MRO) supplies and services associated with the production 
of the Contract End Item (CEI). 
Estimates for material costs were received from the Boeing/Michoud
 
Operations Department in terms of dollar estimates.
 
1. 	 Tool Sustaining - Function: 
1. Support previously fabricated basic tooling 
2. Repair and maintenance of major tools 
3. Manufacturing changes 
4. Vendor deficiencies 
5. Lost and worn tools 
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a pricing factor, developed from historical data. That isTool 	sustaining is 
negotiated, and used forsubmitted (usually on an annual basis) to the NASA, 

formal pricing purposes. Tool sustaining manhour for the MLLV are
 
determined by applying 8% to Part II, Paragraphs 3, 4, and 5 above.
 
m. Manufacturing Test - Function: 
1. 	 Maintain test procedures
 
Planning the testing of stage components
2. 
Testing stage and mechanical support equipment systems, sub-systems3. 

and components
 
The manufacturing test manhours were received from the Boeing/Michoud 
Operations Department as a direct input to the study. 
Part III
 
Facilities Labor - Function:
 
a. Equipment management 
b. GIS equipment 	management 
c. 	 Engineering support
 
was estimated that this type of facilities labor would be 3% of
 For this study, it 

Paragraph 3).
direct fabrication and assembly manhours (Part II, 

Part IV
 
Logistics - Function:
 
Logistics engineering for maintenance analysis
a. 
b. Technical manuals 
c. Field support 	engineering 
The logistics manhours were a direct input from Boeing/Michoud Engineering 
were estimated at $56 per engineeringor spares,Department. Logistics hardware, 

hour.
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2.4 LABOR RATES
 
The labor rates used for this cost analyses are intended to be
 
typical of the Aerospace industry. The development of these
 
rates were based on a composite of the skill mixes (i.e.,

various levels and grades of supervision, engineers, technician,
 
hourly and general salary type individuals). The rates are
 
based on 1968 dollars without inflationary factors. The rates
 
for program effort (exclusive of launch operations) were sub­
mitted to the Program Office at NASA-MSFC and verbal con­
currence was received that they were within the industry
 
average. (The launch operations rates were a Boeing best
 
estimate based on 1968 actuals.)
 
Two types of labor rates were developed: (1) engineering,

and (2) manufacturing. The various cost elements used in
 
this study were classified into either of these two categories
 
as follows:
 
a. The engineering rates are applicable to:
 
1. Engineering
 
2. Logistics
 
3. Program Management
 
4. Program Planning and Reporting
 
5. Manufacturing Technicians
 
b. The manufacturing rates are applicable to:
 
1. Laboratory Technicians
 
2. Quality
 
3. Direct Distributable
 
4. Tool Sustaining
 
5. Production
 
6. Industrial Relations
 
7. Training
 
8. Facilities
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2.4 (Continued)
 
In actual practice, each of the above cost elements would
 
have a separate composite labor rate; however, for the pur­
pose of this study and to keep the number of rates and/or

calculations to a minimum, the above grouping was effected.
 
As a relatively significant difference in rates was found
 
between those of the launch complex and those of other sites,
 
a separate set of labor rates were developed and applied to
 
activities conducted at the launch complex.
 
The resulting rates used for the cost analyses including

applicable fringe benefits, other burdens and G&A are as
 
follows: 
Program Exclusive of Launch Operations Engineering Manufacturing 
Base Labor Rate $ 6.43 $4.26 
Fringe Benefits 1.51 1.00 
Subtotal $ 7.94 $5.26 
Other Burden & G&A 3.87 4.46 
Total $11.81 $9.72 
Launch Operations Engineering Manufacturing 
Base Labor Rate $6.00 $4.92 
Fringe Benefits 1.38 1.13 
Subtotal $7.38 $6.05 
Other Burden & G&A 2.20 1.78 
Total $9.58 $7.83 
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NOTE: This is the first book (Book A) of the three books which compriseVolume V, Baseline MLLV Cost, of the final documentation for
"Cost Studies of Multipurpose Large Launch Vehicles. ' ThisBook A contains Section 3.0, MLLV Get Ready "All Cost. BookB contains Section 4. 0, MLLV Development Test "B" Costs. 
Book C contains Section 5.0, MLLV First Unit "CI' Cost. The pages in this volume, are numbered sequentially in Book A through 
Book C. 
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3.0 
PRECEDING PAGE BLANK NOT FILIiED. 
GET READY OR "A" COSTS 
This section contains a detailed breakdown of the non-recurring - get ready or 
A costs. These are all of the costs associated with "Getting Ready" to produce 
and operate the first production article (e.g., basic design, Brick and Mortar 
Facilities, Tooling, Fabrication and Erection, etc.). The Resource Data was 
received from the affected working organizations in terms of the required 
manhours, materials, tooling, equipment and facilities. On this basis, elemental 
and overall costs were developed. The direct cost increments were sequentially 
totaled with factored indirect and supporting costs based on current and historical 
data. These indirect and supporting costs include the costs for quality control, 
program management, planning, training, structures, other program associated 
elements, overhead and/or burden costs and G&A. These costs are also 
expressed in terms of manhours and material dollars to the component level for 
each of the selected vehicles. 
The preceding Figure 1.0.0.0-11 illustrates the Get Ready Cost flow diagram. 
Costs shown for the single stage vehicle include all of the costs as necessary 
to get ready to build the vehicle, GSE, manufacturing facility and launch complex. 
The costs shown for the injection stage single module (engine module) includes 
similar costs. Where the same manufacturing facility and launch facility will be 
used by both the main (single stage) and the injection stage modules, costs were 
apportioned between the stage components. Similarly, costs of the injection stage 
fuel module, solid motor fixed cost and the solid motor quality sensitive costs 
are subdivided and contain proportional costs for launch facility, manufacturing 
facility, etc. 
Each of these major headings are then further subdivided into its major cost 
items. The costs are included in the same box. The applicable paragraph 
number where back-up data has been presented is also shown in the box. 
The lower level stage and system costs were developed, priced and summarized 
into the four major parts and their sub-division as defined in the previous 
Section 2.3. 
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3.1 
NOt FILMED­idECEDING PAGE BLANK 
SINGLE STAGE VEHICLE 
The total Get Ready or "A" costs for the Single Stage MLLV vehicle are displayed
in Table 3. 1. 0.0-I. These costs include the costs associated with designing the 
hardware structures, systems, liquid engines, Ground Support Equipment (GSE),
the production facility and the Launch Complex Facility. Figure 3.1.0.0-1 
displays these costs and the appropriate sub-paragraph number for each item 
included in the Single Stage Vehicle. 
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SINGLE STAGE 
VEHICLE 
$1, 104, 	636
 
3.1.0.0D
 
TRUC97 FORWARD SKIT 
SYSTEMS $118,274 
$58,023 [3.1.1.2 
$ 48, 91 1ENGINES 
- 3.1.1.3 
-- TUNNELS 
3.1.3.0 $9,381 
GSE 3.1.1. 
$58,556 THRUST STR. 
--	 $19, 8733.1.4.0 	 3.1.1.5 
MFG. FAC. BASE PLUG 
3.1.1.6 
LAUNC- -' - STR . ASSY 
COMi.PLEX 
3.1.5.0 
$ 1, 	 156 
3.1.6.0 
PROP. MECH.]NEW FACILITY 	 3121 
$481,547 EL1.I.L
 
3.1.6.1 $3921 
fALT. 	PAD 39 3.1.2.
 
$122,400 $9ISR.7
 
'J3" 0" -	 - 13.1.2.3 
FLIGHT 
CONTROL
 
$ 3, 700 
3.1.2.41 
SYS. ASSY. 
$ 9, 248 
r TO .1DA OTS3. 
286K - 1200 PSI DOLLARS ARE IN THOUSANDS. 
$5 1.,.9 J NUMBERS IN LOWER RIGHT CORNER 
' TOROID=r DESIGNATE APPLICABLE SECTION 
IIMf - 1200 PSI iNUMBER FOR COST DETAILS. 
1 $625699
 
IM#-_ 2000 PSI 
! $65,195 | 
GURE 	3. 1. 0. 0-1 NMLLV SINGLE STAGE TO OPJ31T VEIHICLE GET READY, "A" COSTS 
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SINGLE STAGE 
TABLE 3.1.0.0-I
 
MLLV COST SUMMARY 
 A ] B[] C] (I' THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS AL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER
 
M/H/ H /H $$ $ 
 /H 
PROGRAM EXECUTIVE 36 3,631 
_06 
 3631
 
PROGRAM PLAN.& REPT. 
 770 9.084 
 770 7,084
INDUSTRIAL RELATIONS 168 1,616 
 168 1,616
 
ENGINEERING 
 6,054 97,890 
 6,054 97,890
LAB TECHNICIANS 1,212 11,766 
 1,212 11766 
TOOLING 
 13,677 165,252 
 13,677 165,252
 
PRODUCTION 
 8,000 
 8,000

MANUFACTURING TEST 
 648 6,296 
 648 6,296
 
MANUFACTURING TECH. 
 344 4,072 
 344 4,072
 
Q& RA 

____7 
_6,509 
 3,757 36,509 
FACILITIES
 
DIRECT DIST 
 3,628 35,250 3,628 35,250
 
TRAINING 
 198 1,921 
 198 1,921
 
TOTAL DIRECT LABOR 1,244 14,331 
29,518 366,956 
 30,762 381,287
 
MATERIAL 
­ 0 26,065 
 26,095
 
LOGISTIC HARDWARE
 
BURDEN 11 
-8,863 8
 
, ., = - 8,874

TOTAL MATERIAL 
 41 34,928 
 34,969
 
TOTAL OTHER 
 137 67678D =11,600 688,38o
 
TOTAL COST 14,372 401,884 6767800 11,600 1,104,636
 
* SEE ENGINES 
THIS PAGE INTENTONALLY LEFT BLANK
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PIECEDJG PAGE BLANK NOT FILMED.
 
3. 1. 1 Structures 
The Get Ready cost for the structural components of the single stage vehicle 
are displayed in Figure 3. 1. 1.0-1. The cost details of the structural components 
are contained in appropriate subparagraphs, as indicated. 
Table 3. 1. 1. 0-I is a total cost summary of these structures. 
These costs are comprised of Basic (or Non-Recurring) Engineering Costs which 
are required to produce the basic tooling, fabrication and assembly of tooling, 
and basic article design, including all engineering such as manufacturing liaison 
and coordination required to produce the first article. These costs are non­
recurring in that they are experienced once during the production cycle. 
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NUBER OR. C 
STRUTURE FONORDEKI: 
DOLLARAREV3 I TUANDS.1.1 TR 
ESIGAEAPIALETO 
NUMBE FO CSTDEAIS 
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TABLE 3.1.1.0-I 

MLLV COST SUMMARY 

PROGRAM MGMT. 

ELEMENT OF COST PART I 

M/H $ 
PROGRAM EXECUTIVE 207 2,458 
PROGRAM PLAN.& REPT. 521 6,146 
INDUSTRIAL RELATIONS 1,094 
ENGINEERING
 HERIN 

LA TECHNI IANS 

TOOLING 

PRODUCTION
 
MANUFACTURING TEST 

MANUFACTURING TECH. 

Q& RA 
FACILITIES
 
DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 842 9,698 

MATERIAL 21 

LOGISTIC HARDWARE
 
BURDEN 
 8 
TOTAL MATERIAL 29 
TOTAL OTHER
 
9,727. 

STRUCTURES - S/S 
A 0] BQ cE (]i THOUSADS) 
CONT. END ITEM ACILITIES LOGISTICS 
PART II PART III PART IV 
OTHER $ H $ $ N/H 
207 2,458 
52124 6,1461,094 
)o9790 L44 ,761 3,790 44,761 
759 7,367 759 7,367 
9,560 92,935 9,560 92,935 
453 4,401 453 4,401 
241 
2,587 
2,847 
25,133 
241 
2,587 
2,54725,133 
2,536 24,641 2,536 24,641 
139 1,342 139 1,342 
20,065 203,427 20,907 213,125 
14,792 E20,907 214,813 
5,031 
19,823 
5,039
19,852 
223,250 232,977 
3.11 Forward Skirt - Standard 
* (Lightweight Skirt) 
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TABLE 3.1.1.1-I FORWARD SKIRT - SINGLE STAGE 
MLLV COST SUMMARY A I] B5 C[] (I1 THOUSAMS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS 
ELEMENT OF COST PART I PART II PARTi III PART IV OTHER TOTAL 
M/H $ M/H $ $ $ M/ 
PROGRAM EXECUTIVE 18 218 18 218 
PROGRAM PLAN.& REPT. 46 548 46 548 
INDUSTRIAL RELATIONS 10 97 10 97 
ENGINEERING 345 4,069 345 4,06 
LAB TECHNICIANS 69 670 69 670 
TOOLING 884 8,595 884 8,595 
PRODUCTION 
MANUFACTURING TEST 42 407 42 407 
MANUFACTURING TECH. 22 264 22 264 
Q&RA 239 2,689 239 2,689 
FACILITIES 
DIRECT DIST 234 1,899 234 1,899 
TRAINING 13 124 13 124 
TOTAL DIRECT LABOR 74 863 1,56o 18,716 1,634 19,579 
MATERIAL 2 1,377 ___1,379 
LOGISTIC HARDWARE 
BURDEN 1 498 499 
TOTAL MATERIAL 3 1,875 1,878 
TOTAL OTHER 
TOTAL COST 866 20,591 21,457 
MLLV 
PART :I 
FOMJARD ,SfRT - S/S 
ASSEMBLY OR SYSTEM 
of Cost 
Direct Labor 
TABLE 3.1.1.1-I 
MElementahn ours 
(In Thousands). 
Doizars 
Engi neering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
345 
69 
884 
228 
21 
Total Direct Labor 1,547 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
18 
46 
-10 
218 
548 
97 
Total Labor - Part I 74 863 
lMatril 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Matorial & Administrative Burden 
1 
1 
2 
1 
Total Material 3 
TOTAL COST - PART I 866 
66 
TABLE 3.1.1.1-III FO34ARD SKIRT - S/S 
MLLV PART II COST SUMMARY A E0 [ C [ (IN THOUSANDS) 
ELEMENT OF COST 
DESIGN 
ENGINEERING 
PRODUCTION DESIGN & FAD. 
TOOLING 
MANUFACTURING 
TEST TOTAL 
M/ $ M/l $ M/ s /N$ M/ $ 
ENGINEERING 105 1,240 240 2,894 345 4,069 
LAB TECHNICIANS 21 204 48 476 _ 69 670 
TOOLING 884 8,800 884 8,595 
PRODUCTION 
MANUFACTURING TEST 42 407 42 407 
MANUFACTURING TECH. 21 257 1 13 22 264 
Q&RA 4 408 224 2,222 11 109 239 2,689 
IDIRECT DIST 221 1,81, 13 130 234 1,899 
TRAINING 12 121 1 6 13 124 
TOTAL DIRECT LABOR 130 1.852 1,362 16.580 68 664 1,560 18,716 
MATERIAL 
LAB. TECHNICIANS 44 101 145 
TOOLING 1,110 1,110 
PRODUCTION 
MFG. TECHNICIANS 37 2 39 
Q&RA 13 67 3 83 
SUBTOTAL 57 1,315 5 1,377 
MAT. & ADM. BURDEN 19 477 2 498 
TOTAL MATERIAL 7(6 1,792 1,I875 
TOTAL PART II COST 
_____________1,928 18,372 671 2,9 
MLLV
 
NON-RECURRING COSTS
 
PART II FO1MARD SKIRT - S/S
 
ASSEMBLY OR SYSTEM
 
DESIGN ENGINEERING
 
TABLE 3.1.1.1-IV 
ELEMENT Oe COST MANHOURS DOLLARS 
BA:;IC DIESEGN 105,000 1,240,000 
I. biboratory Technicians 21,000 204,120 
f iihtotal 126,000 1,444,120 
2. Q&RA 4,200 408,240 
TOTAL ENGINEERING LABOR 130,200 1,852,360 
MATERIAL 
3. Laboratory Technicians 44,100
 
4. Q&RA 12,600 
Subtotal 56,700 
q* Material and Adm. Burden 19,278 
TOTAL MATERIAL 75,978 
TOTAL ENGINEERING COST 1,928,338
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MLLV 
NON-RECURRING COSTS 
FORWARD SKIRT
 
PART IIB ASSEMBLY OR SYSTEM
 
TOOLING
 
TABLE 3.1.1.1-V
 
COLUMN I COLUMN II COLUMN III
 
ELEMENT OF COST MANHOURS MANHOURS DOLLARS
 
TOOL DESIGN 	 239,549 2,894,142 
1. Lab. Tech. 	 47,910 476,394 
TOTAL 	ENGR. 287,459 3,L370,536 
Fabrication and Erection
 
Fab. & Assembly 634,397 6,315,165 
Misc. Charges 49,483 492,036 
Maintain & Add 
In Scope Changes 6,978 69,389 
SUBTOTAL (A) 690,858 	 6,876,590 
2. Tool and Production Planning 193,440 	 1,923,484 
SUBTOTAL (B) 884,298 	 8,800,074 
3. Direct Distributable 221,075 	 1,809,528 
SUBTOTAL (C) 1,105,373 10,609,602 
12,159 12Q,9044. 	Training 
SUBTOTAL (D) 1,117,532 10,730,506 
5. Q&RA 	 223,506 2,222,449 
6. Manufacturing Tech. 21,233 	 256.530
 
TOTAL 	PRODUCTION LABOR 1,362,271 13,209,485 
MATERIAL
 
7. Tooling 	 1,110,195
 
8. Lab. Tech. 	 100,611
 
9. Q&RA 	 67,052
 
10. 	 Manufacturing Tech. 37,158
 
MATERIAL SUBTOTAL (E) 1,315,016
 
11. 	Material & Adm. Burden 477,105 
TOTAL MATERIAL 1,792,121 
TOTAL 	TOOLING COST 17,992,535
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MLLV 
PART IIB 
MAN UFACTURING 
MANUFACTURING TEST
 
FORWARD 	 SKIRT - S/S 
ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 3.1.1.1-VI 
Element of Cost 
Component Test 
Component Test Planning 
(1) Subtotal (A) 

(2) Direct Distributable 

Subtotal (B) 

(5) Training 
Subtotal (C) 

(4) Mfg. Tech. 

Subtotal (D) 

(5) 	Q&RA 

Total Mfg. Test Labor 

Material 
(6) Q&RA 
(7) Mfg. Tech. 

Subtotal (E) 

(8) Material & Adm. Burden 

Total Material 
Total Mfg. Test Cost 

Manhours Do IIars 
31,720 308,318 
10,150 98,662 
41,870 406,980 
13,399 130,233 
55,269 537,213 
608 5,909 
55,877 543,122 
1,062 12,537 
56,939 555,659 
11,175 108,624 
68,114 664,283 
3,353 
1,858 
5,211 
1.772 
8a 
671,266 
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3.1.1.2 LH2 Tank 
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TABLE 3.1.1.2-I LH2 TANK - S/S 
MLLV COST SUMMARY A jD B [] CE (IN THOUSAKNDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS 
ELEMENT OF COST PART I PART II PART III, PART IV OTHER TOTAL 
M/H $ M/H $ $ " $ M/H $ 
PROGRAM EXECUTIVE 105 1,244 1 05 1,244 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
263 
57 
3,110 
554 
263 
57 
3,110 
554 
ENGINEERING 1,514 17,876 1,514 17,876 
LAB TECHNICIANS 303 2,942 303 2,942 
TOOLING 5,200 50,544 5,200 50,544 
PRODUCTI ON 
MANUFACTURING TEST 246 2,393 246 2,393 
MANUFACTURING TECH. 131 1,548 131 1,549 
Q& RA 1,384 13,453 1,384 13,453 
FACILITIES 
DIRECT DIST 1,379 13,402 1,379 13,402 
TRAINING 76 730 76 730 
TOTAL DIRECT LABOR 425 4,908 0,233 .02,888 10,657 107,796 
MATERIAL 11 7,809 7,820 
LOGISTIC HARDWARE 
.BURDEN 4 2,654 2,658 
TOTAL MATERIAL 
TOTAL OTHER 
_ 15 10,463 10,478 
TOTAL COST 4,923 .13,351 118,274 
MLLV 
PART I 
LE, TANK - S/S 
ASSemBLY ORSYSTEM 
TABLE 3.1.1.2-1I
 
(In Thousands)
Element of cost Manhours Manhours Dollars
 
Direct Labor 
Engineering 
 1,514
 
Logistics
 
Laboratory Technician 303
 
Production
 
Tooling 5,200
 
Manufacturing Test 
 246
 
Q&RA 
 1,384
 
Facilities
 
Manufacturing Technician 131 
Total Direct Labor 8,778
 
Program Executive 
 105 1,244
 
Program Planning & Reporting 
 263 3,110
 
57 554
Industrial Relations' 

Total Labor 
- Part I 425 4,908
 
Material
 
Program Planning & Reporting 
 5
 
Industrial Relations 
 6
 
Material Subtotal 
 11
 
Material & Administrative Burden 
 4
 
Total Material 
 15
 
TOTAL COST - PART I 4,923
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TABLE 3.1.1.2-Ill LH-2 TANK - S/S 
MLLV PART II COST SUN aRY A E B [ C E (IN THOUSANDS) 
DESIGN DESIGN & FAB. MANUFACTURING 
ELEMENT OF COST ENGINEERING 
M/H $ M/H $ 
TOOLING 
M/H $ 
TEST 
M/H M//H $ 
ENGINEERING 105 1,240 1,409 16,636 1,514 17,876 
LAB TECHNICIANS 21 204 282 2,738 303 2,942 
TOOLING 5,200 50,544 5,200 50,544 
PRODUCTION 
MANUFACTURING TEST 246 2,393 246 2,393 
MANUFACTURING TECH. 125 1,475 6 73 131 1,548 
Q&RA 4 39 1,314 12 77 66 3 W,384 13 453 
DIRECT DIST ;1,300 12,636 79 766 1,379 13,402 
TRAINING 72 695 4 35 76 730 
TOTAL DIRECT LABOR 130 1,483 9,702 97,499 401 3,906 10,233 102,888 
MATERIAL 
LAB. TECHNICIANS - 44 592 636 
TOOLING 6,528 6,528 
PRODUCTION 
MFG. TECHNICIANS 219 11 230 
Q&RA 1 394 20 415 
SUBTOTAL 45 7 733 .731 7,809 
MAT.& ADM. BURDEN 15 2,629 10 2,654 
TOTAL MATERIAL 60 10,362 41 10,463 
TOTAL PART II COST 1,543 107,861 3,947 113,351 
MLLV 
NON-RECURRING COSTS
 
PART II LH2 TANK - S/S
 
ASSEMBLY OR SYSTEM
 
DESIGN ENGINEERING
EEN''OCOT TABLE 3.*1.1. 2-IV (IN THOUSANDS) 
E ENT OF COST TABEMANHOURS DOLLARS 
IHA:;IC DES[iN 105 1,240 
1. Labor;t.ory Technicians 21 204 
5hubtotal 126 1,444 
2. Q&RA 4 39 
TOTAL ENGINEERING LABOR 130 1,483 
MATERIAL 
3. Laboratory Technicians 
 44
 
4. Q&RA 1 
Subtotal 45
 
Material and Adm. Burden 15
 
TOTAL MATERIAL 6o 
TOTAL ENGINEERING COST 1,543 
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MLLV 
NON-RECURRING COSTS 
LH2 TANK - S/S 
PART IIB ASSE14BLY OR SYSTEM 
TOOLING 
TABLE 3.1.1.2-v COLUMN I COLUMN II COLUMN III 
ELE4ENT OF COST MANHOURS MANHOURS DOLLARS 
TOOL DESIGN 1,408,642 16,636,062 
1. Lab. Tech. 281,728 2,738,400 
TOTAL ENGR. 1,690,370 19,374,462 
Fabrication and Erection 
Fab. & Assembly 
Misc. Charges 
Maintain & Add 
In Scope Changes 
3,730,512 
290,980 
41,036 
36,260,577 
2,828,325 
398,866 
SUBTOTAL (A) 4,062,528 39,487,768 
2. Tool and Production Planninw',137,50 8 11,056,575 
SUBTOTkL (B) 5,200,036 50,544,343 
3. Direct Distributable 
SUBTOTAL (C) 
4. Training 
SUBTOTAL (D) 
1,300,009 
6,500,045 
71,500 
6,571,544 
.o6 
63,180,429 
694,984 
63,875,411 
5. Q&RA 1,314,309 12,775,082 
6. Manufacturing Tech. 
TOTAL PRODUCTION LABOR 
124,859 
8,010,718 
1,474,588 
78,125,081 
MATERIAL 
7. Tooling 
8. Lab. Tech. 
9. Q&RA 
10. Manufacturing Tech. 
MATERIAL SUBTOTAL (E) 
6,528,396 
591,629 
394,292 
218.03 
7,732,820 
11. Material & Adm. Burden 
TOTAL MATERIAL 
2,629,159 
10,361,979 
TOTAL TOOLING COST 107,861,522 
76
 
MLLV 
PART TIB
 
MANUFACTURING
 
MANUFACTURING TEST
 
LH TANK 	 - TOOLING - S/S 
ASSEMBLY OR SYSTEM 
IST UNIT COST 
TABLE 3.1.1.2-VI 
Element of Cost 
Component 	Test 

Component 	Test Planning 

(1) Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

(3) 	Training 

Subtotal (C) 

(4) 	Mfg. Tech. 

Subtotal (D) 

(5) Q&RA 

Total Mfg. Test Labor 

Material
 
(6) Q&RA 

(7) Mfg. 	Tech. 

Subtotal 	 (E) 
(8) Material & Adm. Burden 
Total Material 

Total Mfg. Test Cost 

Manhours DuI avs 
186,526 1,813,033 
59,686 580,170 
246,214 2,393,203 
78,789 765,824 
325,003 3,159,027 
3,575 34,749 
328,578 3,193,776 
6,243 73,729 
334,821 3,267,505 
65,716 638,755 
400,537 3,906,260 
19,715 
10,925 
30,640 
10,417 
41,057 
3,947,317 
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.1.3 LOX Tank 
78
 
TABLE 3.1.1.3-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM MGMT. 
PART I 
M/H $ 
LOX TANK - S/S 
A ] 
CONT. END ITEM FACILITIE8 LOGISTICS 
PART II PART III PART IV 
M/H $ $ $ 
BQ C 
OTHER 
M/H 
(IN THOUSANDS) 
TOTAL 
$ 
PROGRAM EXECUTIVE 
PROGRAMPLAN. &REPT. 
43 
109 
513 
1,281 
43 
109 
513 
1,281 
INDUSTRIAL RELATIONS 24 .228 24 228 
ENGINEERING 
LAB TECHNICIANS 
774 
155 
9,140 
15204 
774 9,140 
251,504 
TOOLING 2.026 19.697 2,026 19,697 
PRODUCTION 
MANUFACTURING TEST 96 933 96 933 
4 
MANUFACTURING TECH. 
Q& RA 
51 
547 
604 
5,314 
51 
547 
604 
5,314 
FACILITIES 
DIRECT DIST .538-- 5 538 5,222 
TRAINING 29 285 29 285 
TOTAL DIRECT LABOR 176 2,022 4,216 42,699 4,392 44,721 
MATERIAL 4 3,122 3,126 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
2 
6 
1,062 
4,184 
1,064 
4,190 
TOTAL OTHER 
TOTAL COST 
_____ 
___I_ 
2,028 
-
46,883 
46,883= 
-_ 
__ 
48,911 
MLLV 
PART I 
LOX TANK - S/S 
ASSEMBLY OR SYSTEM 
TABLE 3.1.1.3-II 
(In Thousands) 
Element of Cost Manhours Manhours Dollars 
Direct Labor
 
Engineering 744
 
Logistics
 
Laboratory Technician 155
 
Production
 
Tooling 2,026
 
Manufacturing Test 96
 
Q&RA 547
 
Facilities
 
Manufacturing Technician 51
 
Total Direct Labor 3,619
 
Program Executive 43 513
 
Program Planning & Reporting 109 1,281
 
Industrial Relations 24 228
 
2,022
Total Labor - Part I 176 

Material
 
2
Program Planning & Reporting 
2Industrial Relations 

4
Material Subtotal 

2
Material & Administrative Burden 

6
Total Material 

2,028
TOTAL COST - PART I 

8o
 
___ 
______ 
TABLE 3.1.1.3-11 
MLLV PART II COST SUMMARY 
DESIGN 
ELEMENT OF COST ENGINEERING 
M/H $ 
ENGINEERING 225 2,657 
LAB TECHNICIANS 45 437 
TOOLING 
PRODUCTION
 
MANUFACTURING TEST 

MANUFACTURING TECH. 

Q&RA 9 87 

IDIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 279 3,182 
MATERIAL 
LAB. TECHNICIANS 94 
TOOLING 
PRODUCTION 
MFG. TECHNICIANS 
Q&RA 3 
SUBTOTAL 97 
MAT.& ADM. BURDEN 33 
TOTAL MATERIAL 130 
TOTAL PART II COST

__________3,312 
... =, 

LOX 
PRODUCTION 
M/H $ 
TANK - S/S 
DESIGN & FAB. 
TOOLING 

A ] 
MANUFACTURING 
TEST
 
M/H $ 
96 933 
2 29 

26 249 

31 298 

1 14 

156 1,522 

4 
8 
12 

4 
16 

1,538 

, 
 ,-

C 5 
N/H 
774 
155 
2,026 

96 
51 

547 

598 

29 

4,216 

(IN THOUSANDS) 
TOTAL 
$ 
9,140 
1,504 
19,697
 
933 
604
 
5,314
 
5,222
 
285
 
42,699
 
325 
2,544
 
89 
165
 
3,122
 
1,062 
4,184
 
46,883
 
,
 
N/H 

549 
110 
2,026 

49 
512 

507 

28 

3,781 

$ 
6,483 
1,067 
19,697 

575 
4,978 

4,924 

271 

37,995 

231 

2,544 
85 
154 

3,013 

1,025 

4,038 

42,033 

ELIEME,;NT 
PART 
OF COST 
II 
MLLV 
NON-RECURRING COSTS. 
LOX TANK - S/S 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
TABLE 3.1.1.3-Tv MANHOURS DOLLARS 
IA:;IG DESIGN 
1. LaboraI.ory Technicians 
f;titotal 
. . &IA 
225,000 
45,000 
9,000 
2,657,250 
437,400 
87,480 
TOTAL ENGINEERING LABOR 279,000 3,182,130 
MATERIAL 
3. Laboratory Technicians 
4. Q&RA 
Subtotal 
';. Materlal and Adm. Burden 
TOTAL MATERIAL 
94,500 
2,700 
97,200 
33,048 
130,248 
TOTAL ENGINEERING COST 3,312,378 
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MLLV 
NON-RECURRING OOSTS 
LOX TANK - S/S 
PART IIB ASSEMBLY OR SYSTEM 
TOOLING 
iLSAENT OF COST 
TABLE 3.1.1.3-VCOLUMN I 
MANHOURS 
COLUMN II 
MANHOURS 
COLUMN III 
DOLLARS 
TOOL DESIGN 548,945 6,483,040 
1. Lab. Tech. 109,789 1,067,149 
TOTAL ENGR. 658,734 7,550,189 
Fabrication and Erection 
Fab. & Assembly 
Misc. Charges 
Maintain & Add 
In Scope Changes 
1,453,774 
113,394 
15__92 
14,130,683 
1,102,193 
155,437 
SUBTOTAL (A) 1,583,160 15,388,313 
2. Tool and Production Planning 443,285 4,308,727 
SUBTOTAL (B) 2,026,445 19,697,040 
3. Direct Distributable 506,611 4.92,260 
SUBTOTAL (C) 
4. Training 
SUBTOTAL (D) 
2,533,06 
27,864 
2,560,919 
24,621,300 
270,834 
24,892,134 
5. 0 RA 512,184 4,978,427 
6. Manufacturing Tech. 48,657 574,644 
TOTAL PRODUCTION LABOR 3,121,760 30,445,205 
MATERIAL 
7. Tooling 
8. Lab. Tech. 
9. Q&A 
10. Manufacturing Tech. 
MATERIAL SUBTOTAL (E) 
2,544,105 
230,557 
153,655 
85,150 
3,013,467 
11. Material & Adm. Burden 
TOTAL MATERIAL 
1,02 , 
4,00849 
TOTAL TOOLING COST 42,033,440 
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MLLV 
PART IIB 
MANUFACTURING
 
MANUFACTURING TEST
 
LOX TANK - TOOLIN - S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT 	COST
 
TABLE 3.1.1.3-VI 
Element of Cost 
Component Test 
Component Test Planning 
(i) Subtotal (A) 

(2) Direct Distributable 
Subtotal 	(B) 

(3) Training 
Subtotal 	(C) 

(4) 	Mfg. Tech. 

Subtotal (D) 

(5) Q&RA 

Total Mfg. Test Labor 
Materi a] 
(6) Q&RA 
(7) 	 Mfg. Tech. 

Subtotal (E) 

(8) Material & Adm. Burden 
Total Material 

Total Mfg. Test Cost 

Manhours D-1 I ars 
72,689 706,537 
23,260 226,091 
95,949 932,628 
30,704 298,441 
126,653 1,231,069 
1,393 13,541 
128,046 1,244,610 
2,433 28,731 
130,479 1,273,341 
25,609 248,921 
156,088 1,522,262 
7,683 
4,257 
11,940 
4,060 
16,ooo 
1,538,262 
84
 
.4 Tunnels 
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TABLE 3.1.1.4-I TUNNELS - S/S 
MLLV COST SUMMARY A El BE] CE] (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAl 
ELEMENT OF COST PART I PART II PART IIIl PART IV0! OTHER 
M/NH $ M/H $ $ $ M/H 
PROGRAM EXECUTIVE 8 99 8 99 
PROGRAM PLAN. & REPT. 21 249 21 249 
INDUSTRIAL RELATIONS 5 44 5 44 
ENGINEERING 186 2,203 186 2,203 
LAB TECHNICIANS 37 363 37 363 
TOOLING 356 3,462 356 3,462 
PRODUCTION 
MANUFACTURING TEST 17 164 17 164 
MANUFACTURING TECH. 9 106 9 106 
Q & RA 99 958 99 958 
FACILITIES 
DIRECT DIST 94 918 94 918 
TRAINING 5 49 5 49 
TOTAL DIRECT LABOR 34 392 803 8,223 837 8,615 
MATERIAL 1 571 572 
LOGISTIC HARDWARE 
BLJRDEN =194 194 
TOTAL MATERIAL 1 "765 766 
TOTAL OTHER 
TOTAL COST 393 8,988 9,381 
MLLV 
Element of Cost 
Direct Labor 
PART I 
TUNNELS - S/S 
ASSEMBLY OR SYSTEM 
TABLE 3.1.1.4-I 
Manhours Manhours 
(In Thousands) 
Dollars 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
186 
37 
356 
17 
99 
9 
Total Direct Labor 704 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
8' 
21 
5 
99 
249 
44 
Total Labor - Part I 34 392 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & Administrative Burden 
Total Material 1 
TOTAL COST - PART I 393 
87 
TABLE 3.1.1.4-111 TUNNELS - S/S 
MLLV PART II COST SUMMARY A Q s Co] (IN THOUSANDS) 
DESIGN PRODUCTION DESIGN & FAB. MANUFACTURING TOTAL 
ELEMENT OF COST ENGINEERING TOOLING TEST 
M/H $ M/H $ M/H $ M/H $ M/H $ 
ENGINEERING 90 1,063 96 1,140 186 2,203 
LAB TECHNICIANS 18 175 19 188 37 363 
TOOLING 356 3,462 356 3,462 
PRODUCTION 
MANUFACTURING TEST 17 164 17 164 
MANUFACTURING TECH. 9 101 5 9 o6 
Q&RA 4 39 _0 875 5 44 99 958 
iDIRECT DIST 89 865 5 53 94 918 
TRAINING 5 47 2 5 49 
TOTAL DIRECT LABOR 112 1,277 664 6,678 27 268 803 . 8,223 
MATERIAL 
LAB. TECHNICIANS 38 41 79 
TOOLING 447 447 
PRODUCTION 
MFG. TECHNICIANS 15 1 16 
Q&RA I 27 1 29 
SUBTOTAL 39 530 2 571 
MAT. & ADM. BURDEN 13 180 1 194 
TOTAL MATERIAL 52 710 3 765 
TOTAL PART II COST 1,329 7,388 271 8,988 
MLLV 
NON-RECURRING COSTS
 
PART II TUNNELS - S/S 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
tLEN OF COST TABLE 3.1.1.4-Iv MANHOURS DOLLARS 
BA:IC DESWGN 90 	 1,063 
1. Laboratory Technicians 	 18 175 
1,238
huiltotal 	 108 
2. Q&RA 4 	 39 
TOTAL ENGINEERING LABOR 112 	 1,277 
MATERIAL 
383. Laboratory Technicians 
14. Q&RA 
Subtotal 	 39
 
13
5. 	Material and Adm. Burden 

52
TOTAL MATERIAL 

TOTAL ENGINEERING COST 	 1,329
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MLLV 
NON-RECIJRRING COSTS 
TUNNELS - S/S 
PART IIB ASSEMBLY OR SYSTEM 
TOOLING 
TABLE 3.1.1.4-V 
uOLUMN I COLUMN II COLUMN III 
ELEMENT OF COST 	 MANHOURS MANHOURS DOLLARS
 
TOOL DESIGN 96,488 	 1,139,523 
1. 	Lab. Tech. 19,298 187,573
 
1,327,096
115,786
TOTAL 	ENGR. 

Fabrication and Erection
 
Fab. & Assembly 255,528 2,483,732 
Misc. Charges 19,931 193,730 
Maintain & Add 
27,321In Scope Changes 2,811 

278,270 	 2,704,783
SUBTOTAL (A) 

757,339
2. 	Tool and Production Planning 77,916 

SUBTOTAL (B) 356,186 3,462,122
 
865,530
3. Direct Distributable 89,046 

SUBTOTAL 	(C) 445,232 4,327,652
 
47,604
1898
4. 	Training 

450,130 4,375,256
SUBTOTAL (D) 

5. 	Q&RA 90,026 875,051
 
101,004
8,552
6. 	Manufacturing Tech. 

5,351,311
TOTAL 	PRODUCTION LABOR 548,708 

MATERIAL
 
447,174
7. Tooling 
 40,526
8. 	 Lab. Tech. 
27,0079. Q&RA 

14,966
10. 	 Manufacturing Tech. 

MATERIAL SUBTOTAL (E) 529,673
 
11. Material & Adm. Burden 	 180,089
 
709.762
TOTAL MATERIAL 

7,388,169
TOTAL 	TOOLING COST 

90 
MLLV 
PART IIB
 
MANUFACTURING 
MANUFACTURING TEST 
TUNNELS - TOOLING - S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT 	COST
 
TABLE 3.1.1.4-VI 
Element of Cost 
Component Test 
Component Test Planning 
(1) Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

(3) Training 
Subtotal 	(C) 

(4) Mfg. Tech. 

Subtotal (D) 

(5) Q&RA 

Total Mfg. Test Labor 

Material
 
(6) Q&RA 

(7) 	Mfg. Tech. 

Subtotal (E) 

(8) Material & Adm. Burden 
Total Material 

Total Mfg. Test Cost 

Manhours Do lIrs 
12,776 124,183 
4,088 39,738 
16,864 163,921 
5,397 52,454 
22,261 216,375 
245 2,379 
22,506 218,754 
428 5,050 
22,934 223,804 
4,501 43,751 
27,435 267,555 
1,350 
748 
2,098 
714 
2,812 
270,367 
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.1.1.5 Thrust Structure 
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TABLE 3.1.1.5-I THRUST STRUCTURE - S/S 
4LLV COST SUMMARY A [ BE] CM (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ M/H $ $ $ M/H$ 
PROGRAM EXECUTIVE 18 211 $ 18 211 
PROGRAM PLAN. & REPT. 45 529 45 529 
INDUSTRIAL RELATIONS 10 94 10 94 
ENGINEERING 423 4,997 423 4,997 
LAB TECHNICIANS 85 822 85 822 
TOOLING 731 7,108 731 7,108 
PRODUCTION 
MANUFACTURING TEST 35 337 35 337 
MANUFACTURING TECH. 19 217 19 217 
Q& RA 203 1,974 1 203 1,974 
FACILITIES 
DIRECT DIST 194 1,885 194 1,885 
TRAINING 11 103 11 103 
TOTAL DIRECT LABOR 73 834 1,701 17,443 1,174 18,277 
MATERiAL 2 1,188 1,190 
LOGISTIC HARDWARE 
BURDEN 1 405 406 
TOTAL MATRIA"L 3 11593 1,596 
TOTAL OTHER 
TOTAL COST 837 L9,036 19,873 
MLLV 
Element of Cost 
PART I 
THRUST STRUCTURE - S/S 
ASSEMBLY OR SYSTEM 
TABLE 3.1.1.5-II 
Manhours Manhours 
(In Thousands) 
Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilitie 
Manufacturing Technician 
423 
85 
731 
35 
203 
19 
Total Direct Labor 1,496 
Program Executive 
Program Planning & Reporting 
18 
45 
211 
529 
Industrial Relations 10 94 
Total Labor - Part I 73 834 
Material 
Program Planning & Reporting 
Industrial Relations 
1 
1 
Material Subtotal 2 
Material & Administrative Burden 1 
Total Material 3 
TOTAL COST - PART I 837 
94 
TABLE 3.1.1.5-I1 THRUST STRUCTURE - S/S 
MLLV PART II COST SUMIf4RY A El B El C 5 (IN THOUSA!NIDS) 
DESIGN PRODUCTION DESIGN & FAB. NUFACTINGTOTALENGINEERING TOOLING 75
 
ELEMENT OF COST
 
M/H $ M/H M/H $ M/H M'/H $ 
ENGINEERING 225 2,657 i 198 2,340 423 4,997 
LAB TECHNICIANS 4 4 7 40 385 - 85 822 
TOOLING 731 7,108 731 7,108 
PRODUCTION
 
MANUFACTURING TEST 35 337 35 337
 
MANUFACTURING TECH. 18 207 1 10 19 217
 
Q&RA 9 87 185 1,797 9 90 203 1,974 
IDIRECT DIST 183 1,777 11 108 194 1,885 
TRAINING 10 98 1 5 11 103 
TOTAL DIRECT LABOR 279 3,182 1,365 13,712 56 549 1,700 i7,443 
MATERIAL 
LAB. TECHNICIANS 94 83 177 
TOOLING 918 918
 
PRODUCTION
 
MFG. TECHNICIANS 30 1 31 
Q&RA 3 55 3 61 
SUBTOTAL 97 1,087 4 1,188 
MAT.& ADM. BURDEN 33 370 2 405 
TOTAL MATERIAL 130 1,457 6 1,593
 
TOTAL PART II COST 3,312 15,169 555 19,036
 
PART 
ELEMENT OV COST 
II 
MLLV 
NON-RECURRING COSTS 
THRUST STRUCTURE - S/S 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
TABLE 3.1.1.5-IV 
MANHOURS DOLLARS 
IA:;IC DESLGN 
I. Lbdoratory Technicians 
2iIbtotal 
225,000 
45,000 
2,657,250 
437,400 
2. Q&ua 9,000 87,480 
TOTAL ENGINEERING LABOR 279,000 3,182,130 
MATERIAL 
3. Laboratory Technicians 
4. Q&RA 
Subtotal 
;. MaLeriaL and Adm. Burden 
94,500 
2,700 
97,200 
33,048 
TOTAL MATERIAL 130,248 
TOTAL ENGINEERING COST 3,312,378 
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MLLV
 
NON-RECURRING COSTS
 
THRUST STRUCTURE - S/S
 
PART IIB ASSEMBLY OR SYSTEM 
TOOLING 
TABLE 3.1.1.5-V 
COLUMN I 
ELEMENT OF COST MANHOURS 
TOOL DESIGN 
1. 	Lab. Tech. 

TOTAL ENGR. 

Fabrication and Erection
 
Fab. & Assembly 524,651 

Misc. Charges 40,923 

Maintain & Add
 
In Scope Changes 5,771 

SUBTOTAL (A) 571,345 

2. 	Tool and Production Planning_ 159,977 

SUBTOTAL (B) 731,322 

3. 	Direct Distributable 182,830 

SUBTOTAL (C) 914,152 

4. 	Training 10,056 

SUBTOTAL (D) 924,208 

5. Q&RA 	 184,841 

6. Manufacturing Tech. 	 17,560 

TOTAL PRODUCTION LABOR 1,126,609 

MATERIAL
 
7. Tooling 

8. Lab. Tech. 

9. QRA 
10. 	Manufacturing Tech. 

MATERIAL SUBTOTAL (E) 

11. 	Material & Adm. Burden 

TOTAL MATERIAL 

TOTAL 	TOOLING COST 

COLUMN II COLUMN III 
MANHOURS DOLLARS 
198,109 2,339,667 
39,622 385,124 
237,731 2,724,791 
5,099,608 
397,769 
56,095 
1,554,972 
1,554,972 
7,108,442 
1,777,111 
8,885,553 
97,740 
8,983,293 
1,796,658 
207,382 
10,987,333 
918,139 
83,206 
55,452 
30,730 
1,087,527 
369,759 
1,457,286 
15,169,410 
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NLLV 
PART IIB 
MANUFACTURING
 
MANUFACTURING TEST
 
THRUST STRUCTURE - TOOLING -
ASSEMBLY 	 OR SYSTEM 
1ST UNIT 	COST
 
TABLE 3.1.1.5-VI 
Element of Cost 
Component Test 
Component Test Planning 
(1) Subtotal (A) 

(2) 	Diroct Distributable 

SubLotal (B) 

(0) 	Training 

Subtotal (C) 

(4) 	Mfg. Tech. 

Subtotal (D) 

(5) Q&RA 

Total Mfg. Test Labor 
Materi a] 
(6) Q&RA 
(7) Mfg. 	Tech. 

Subtotal 	 (E) 
(8) 	 Maierial & Adm. Burden 

Total MaLerial 

Total Mfg. Test Cost 

S/S 
Manhours Do! I. 
26,233 254,985 
8,395 81,595 
34,628 336,580 
11,081 107,705 
45,709 444,285 
503 4,886 
46,212 449,171 
878 10,369 
47,090 459,540 
9,242 89,834 
56,332 549,374 
2,773 
0.,537 
4,310 
1,465 
5,775 
555,149 
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3.1.6 Base Plug 
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0 
TABLE 3.1.1.6-I
 
MLLV 	COST SUMMARY 

ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION
 
MANUFACTURING TEST 

MANUFACTURING TECH. 

&
S 	 Q RA 
FACILITIES 
DIRECT DIST 
TRAINING 

TOTAL DIRECT LABOR 
MATERIAL 

LOGISTIC HARDWARE
 
BURDEN 

TOTAL MATERIAL 

TOTAL OTHER
 
TOTAL COST 

BASE 	PLUG -

PROGRAM MGMT. CONT. END ITEM 
PART I PART II 
M/H $ M/H $ 

13 151 

32 378 

7 67 
- 473 5,590 
- 95 920 
- 363 3,529 
- 17 167 

- ,9 108 

_ 112 1,083 

97- 93 
-	 5 

52 6 1.J21 12.3 

2 704 

-	 240 
2 944 
598 3,327 

SINGLE STAGE
 
A IX B5 C[] 
ACILITIE LOGISTICS 
PART III PART IV 
- $ _ $ OE/ 
-
(IN THOUSAKDS)
 
TOTAL 
$ 
13 151 
32 
7 
378 
67 
473 
95 
5,590 
920 
363 3,529 
17 167
 
9 108
 
112 1,083
 
97 935
 
5
 
15223 12.979 
706 
240
 
946
 
$13,925
 
MLLV
 
PART I
 
BASE PLUG - S/S
 
ASSEMBLY OR SYSTEM 
TABLE 3.1.1.6-11 
Element of Cost Manhours 

Direct Labor 
Engineering 
 473
 
Logistics
 
Laboratory Technician 
 95
 
Production
 
Tooling 
 363
 
Manufacturing Test 
 17
 
Q&RA 
 112
 
Facilities
 
Manufacturing Technician 
 9
 
Total Direct Labor 1,069
 
Program Executive 

Program Planning & Reporting 

Industrial Relations 

Total Labor 
- Part I 
Material
 
Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden
 
Total Material 

TOTAL COST - PARr I 

101 
(TN THOUSANDS) 
Manhourgd Dollars
 
13 151 
32 378 
7 67 
52 $596 
1 
1 
2 
2 
$598 
BASE PLUG - SINGLE STAGE 
TABLE 3.1.1.6-I1 
MLLV PART II COST SJMMARY 
DESIGN 
ELEMENT OF COST ENGINEERING 
PR DU TI N DESIGN & FAB.TOIGN GFAB. 
A ] 
i F ': .OT 
_ 
_ 
(:N :;]cSANS
A 
________7 
___________ /H s M/I $ /H M.H$" 
ENGINEERING 375 4,429 98 1,161 473 5,590 
LAB TECHNICIANS 75 729 20 191 95 920 
TOOLING 363 3,529 363 3,529 
PRODUCTION 
MANUFACTURING TEST 17 167 17 167 
MANUFACTURING TECH. 9 103 5 9 108 
Q&RA 15 146 92 892 5 45 112 1,083 
DIRECT DIST 91 882 6 53 97 9.szS 
2 
TRAINING 
TOTAL DIRECT LABOR 465 5,304 
49 
6,806 28 
249 
275 1.170 
51 
12,383 
MATERIAL 
LAB. TECHNICIANS - 157 41 198 
TOOLING 456 456 
PRODUCTION 
MFG. TECHNICIANS 15 1 16 
9&RA 5 18 1 34 
SUBTOTAL 162 540 2 704 
MAT.& ADM. BURDEN 55 184 1 240 
TOTAL MATERIAL 217 724 3 944 
TOTAL PART II COST $5,521 $7,530 $276 $13,327 
E'LEMI:NT OF 
PART 
COST 
II 
NJLV 
NON-RECURRING COSTS 
BASE PLUG - S/S 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
TABLEMANHOUS DOLLARS 
iA:;IC 
I. 
DESlIN 
Labor:l.ory Technicians 
:;Illtoal 
375,000 
75,000 
$4,428,750 
729,000 
.'. Q&IZA 15;000 145,800 
TOTAL ENGINEERING LABOR 465,000 $5,303,550 
MATERIAL 
3. Laboratory Technicians 
'I. Q&RA 
157,500 
_4500 
. 
Subtotal 
Mal.riaI and Adm. Burden 
162,500 
55,250 
TOTAL MATERIAL 217,250 
TOTAL ENGINEERING COST $5,520,800 
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MLLV 
-NON-RECURRING COSTS 
BASE PLUG - S/S 
PART IIB ASSEMBLY OR SYSTEM 
TOOLING 
TABLE 3.1.1.6-V 
COLUMN 	 I COLUMN II COLUMN III 
ELEMENT OF COST 	 MANHOURS MANHOURS DOLLARS 
TOOL- DESIGN 	 98,280 $i,160,687 
1. Lab. Tech. 	 _,56 191i05_ 
TOTAL 	ENGR. 117,936 $.1,351,743
 
Fabrication and Erection 
Fab. & Assembly 260,442 2,531,496
 
Misc. Charges 20,314 197,456
 
Maintain & Add
 
In Scope Changes 2,865 27,846
 
SUBTOTAL (A) 283,621 	 2,756,798
 
2. 	Tool and Production Planning 79,414 771,903
 
SUBTOTAL (B) 363,035 3,528,701
 
3. Direct Distributable 90,759 	 882,175 
SUBTOTAL (C) 453,794 4,410,876
 
48,519
4. 	Training 4,2 

SUBTOTAL (D) 458,786 4,459,395
 
5.C &RA 	 91,757 891,879
 
6. 	Manufacturing Tech. 8,717 102,947
 
TOTAL PRODUCTION LABOR 559,260 $5,454,221
 
MATERIAL
 
7. Tooling 	 455,774
 
8. Lab. Tech. 	 41,228
 
9. Q&RA 	 27,527
 
10. 	 Manufacturing Tech. 15,253
 
MATERIAL SUBTOTAL (E) 539,832
 
11. Material & Adm. Burden 	 183,543
 
TOTAL MATERIAL 723,375 
TOTAL TOOLING COST $529 4 332 
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MLLV 
PART IIB
 
MANUFACTURING
 
MANUFACTURING TEST
 
BASE PLUG - TOOLING S/S 
ASSEMBLY OR SYSTEM 
TABLE 3.1.1.6-VI 
Element of Cost Manhours D, I, 
Component Test 13,022 $126,574 
Component Test Planning 4,167 40,503 
(1) Subtotal (A) 	 17,189 167,077
 
(2) 	Dilve. Distributable 5,500 53,464
 
Subtotal (B) 
- 22,689 220,541
 
(0) 	 Training 250 2,425 
Subtotal (C) 22,939 222,966 
(4) Mf'. Tech. 436 5,147
 
Subtotal (D) 23,375 228,113
 
(5) Q&RA 	 4,588 44,592 
Total Mfg. Test Labor 27,963 $272,705
 
Material
 
(6) Q&RA 	 1,376
 
(7) 	Mfg. Tech. 
Subtotal- (E) 2,139 
(8) Maleial & Adm. Burden 	 727 
Total Material 2,866
 
Total Mfg. Test Cost $275,571
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3.1.1.7 Structure Assembly 
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TABLE 3.1.1.7-I STRUCTURE ASSEMBLY - S/S 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
PROGRAM 
PART 
M/H 
1 
3 
1 
MGMT. 
I 
$ 
13 
32 
6 
CONT. END ITEM 
PART II 
M/H $ 
A [3 B E] CE] 
FACILITIES LOGISTICS 
PART III PART IV OTHER 
$ $ MIH 
1 
3 
1 
(IN THOUSANDS) 
TOTAL 
8 
13 
32 
6 
ENGINEERING 
LAB TECHNICIANS 
75 
15 
886 
146 
75 
15 
886 
146 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING 
Q& R,A 
FACILITIES 
DIRECT DIST 
TECH. 
9 29 3 29 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
5 51 93 1,061 
33 
11 
98 1,112 
3 
11 
TOTAL MATERI, 
TOTAL OTHER 
44 1-4 
TOTAL CoT51 1,105 1,156 
MLLV 
PART I 
Element of Cost 
Direct Labor 
STRUCTURE ASSEMBLY - S/S 
ASSEMBLY OR SYSTEM 
TABLE 3.1.1.7-11 
Manhours Manhours 
(In Thousands) 
Dol]ars 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
75 
15 
3 
Total Direct Labor 93 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
1 
3 
1 
13 
32 
6 
Total Labor - Part 1 5 51 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & Administrative Burden 
Total Material 
TOTAL COST - PART I 51 
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TABLE 3.1.1.7-1Il STRUCTURE ASSEMBLY - S/S 
MLLV PART II COST SUMMARY A El E c El (IN THOUSANDS) 
ELEMENT OF COST 
DESIGN 
ENGINEERING PRODUCTION 
DESIGN & FAB. 
TOOLING 
MANL7ACTURINGTST TOTAL 
M/H $ MN/H $ MN/H $ M/H .M/H $ 
ENGINEERING 75 886 75 886 
LAB TECHNICIANS 1 146 15 146 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 3 29 3 29 
!DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 93 1,o61 93 1,061 
MATERIAL 
LAB. TECHNICIANS 32 32 
TOOLING 
PRODUCTION 
MFG. TECHNICIANS 
Q&RA 1 1 
•SUBTOTAL 33 33 
NAT.& ADM. BURDEN 11 11 
TOTAL MATERIAL 44 44 
TOTAL PART II COST 1,105 1,105 
E;LIENT Ov 
PART 
COST ) 
II 
MLLV 
NON-RECURRING COSTS 
STRUCTURES ASSEMBLY 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
TABLE 3.1.1.7-IV 
- S/S 
MANHOURS 
(IN THOUSANDS) 
DOLLARS 
[iA:; [C DES fC;N 
1. LatoraI.ory 
2. Q&-A 
Technicians 
75 
15 
gitotal90 
3 
886 
146 
1,032 
29 
TOTAL ENGINEERING LABOR 93 1,061 
MATERIAL 
2. 
4. 
Laboratory Technicians 
Q&RA 
32 
1 
Subtotal 33 
. Ma .eral and Adm. Burden 11 
TOTAL MATERIAL 44 
TOTAL ENGINEERING COST l105 
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3.1.2 Systems 
The Get Ready Costs for the system components of the single stage vehicle are 
displayed in Figure 3.1.2.0-1. The details for each individual system 
component are contained in the appropriate subparagraph, as indicated in the 
figure. 
Table 3. 1.2.0-I is a total Get Ready Cost of all of the systems. 
These costs consist of basic (or non-recurring) engineering required to produce 
the basic tooling, fabrication and assembly of tooling, and basic article design 
including all engineering, such as, manufacturing liaison and coordination 
required to produce the first article. These costs are non-recurring in that, 
they are experienced once during the production cycle. 
ill
 
~$3, 921 
NUBR INSL LIGHT CORN 
DA LCATRLEC 
IS3..2.3 
SYS. ASSY.
 
$ 9, 248 
3.1..2.5{ 
NUMBERFO  CST TA. 
NOTES: 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
FIGURE 3.1.2.0-1 MLLV MAIN STAGE SYSTEMS COSTS GET REZADY, "A" ('()STS
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TABLE 3.1.2.0-1 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
PROGRAM MGMT. 
PART I 
M/H $ 
53 633 
135 i7587 
29 282 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
H 
MANUFACTURING TECH. 
Q& RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 217 2.502 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
5 
1 
TOTAL MATERIAL 
TOTAL OTHER 
6 
TOTAL COST 2,508 
SYSTEMS - SINGLE STAGE 
CONT. END ITEM FACILITIE 
PART II PART III 
M/H $ 
2,264 .26 729 
453 4,399 
1,267 12,317 
A[] BE] c 0 
LOGISTICS 
PART IV OTHE 
$ 
(INTHOUSANDS) 
TOTAL 
TOTAL 
--
M/H 
53 633 
135 1,587 
29 282 
2,264 26,729 
453 4,399 
1,267 12,317 
6o 583 6o 583 
32 
412 
377 
4,018 
32 
412 
377 
4,018 
337 
18 
4.843 
3,265 
179 
51;867 
2,723 
337 
18 
5,060 
3,265 
179 
54,369 
2,728 
925 926 
3648 3,654 
55,515 58,023 
THIS PAGE INTENTIONALLY LEFT BLANK
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3.1.2.1 Propulsion/Mechanical System 
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TABLE 3.1. 2.1-1 PROPULSION AM MECHANICAL - SINGLE STAGE 
MLLV COST SUMMARY A MXB E] C [] (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICST 
KLEIENT OF COST PART I PART II PART III PART IVTOT 
2/H $ M/H $ $ MOTR/H 
PROGRAM EXECUTIVE 28 333 28 333 
PROGRAM PLAN. & REP. 21 834 71 834 
INDUSTRIAL RELATIONS 15 148 15 148 
ENGINEERING 683 8,065 683 8,065 
LAB TECHNICIANS 137 1,328 
TOOLING 117 11048 1,137 11,048 
PRODUCTION 
MANUFACTURING TEST 54 523 54 523 
MANUFACTURING TECH. 28 338 28 338 
QACRA IS 316 3J079 316 3,079 
FACILITIES 
DIRECT DIST 301 2,929 301 2,929 
TOTAL DIRECT LABOR 
T N17 
- 2673 
16o 
27470 
17 
2,787 
16o 
28,785 
MATERIAL 1,860 1,863 
LOGISTIC HARDWARE 
BURDEN 1 632 
-- 33 
TOTAL MATERIAL 4 2,492 2492 
TOTAL OTHER 
TOTAL COST 1,319 29,962 31,281 
MLLV 
Element of Cost 
Direct Labor 
PART I 
PROPULSION AND MECHANICAL 
ASSEMBLY OR SYSTEM 
TABLE 3.1.2.1-I 
"Manhours 
- S/S 
Manhours (In Thousands)E oDollars 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&-RA 
Facilities 
Manufacturing Technician 
683 
137 
1,137 
54 
316 
28 
Total Direct Labor 2,355 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
28 
71 
15 
333 
834 
148 
Total Labor - Part I 114 1,315 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & Administrative Burden 
"1 
2 
3 
1 
Total Material 4 
TOTAL COST - PART I 1,319 
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TABLE 3.1.2.1-III 
MLLV PART II COST SUMMARY 
DESIGN 
ELEMENT OF COST ENGINEERING 
M/H $ 
PROPULSION AND 
PRODUCTION 
M/H $ 
MECHANICAL - S/S 
DESIGN & FAB. 
TOOLING 
M/H $/H 
A 
NAN.......: : 
PZ.... 
. 
0 
. 
.N TH-USANDS) 
TCTAL 
_-
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
375 
75 
4,429 
729 
308 
62 
1,137 
3,636 
599 
11,048 
683 
137 
1,137 
8,065 
1,328 
11,048 
PRODUCTI ON 
MANUFACTURING TEST 
MANUFACTURING TECH. 27 322 
54 
1 
523 
16 
54 
28 
523 
338 
00 
Q&RA 
iDIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
15 
465 
146 
5,304 
287 
284 
16 
2,120 
2,793 
2,762 
152 
21,312 
14 
17 
1 
88 
140 
167 
8 
854 
316 
301 
17 
2,673 
3,079 
2,929 
160 
27,470 
LAB. TECHNICIANS 
TOOLING 
158 129 
1,427 
287 
1,427 
PRODUCTION 
MFG. TECHNICIANS 
Q&RA 
SUBTOTAL 
MAT.& ADM. BURDEN 
TOTAL MATERIAL 
5 
163 
55 
218 
48 
86 
-1,690 
575 
2,265 
3 
4 
7 
2 
9 
51 
95 
1,860 
632 
2,492 
TOTAL PART Ii COST 5,522 23,577 863 29,962 
MILLV 
NON-RECURRING COSTS 
PART II PROPULSION AND MECHANICAL SYSTEM - S/S 
ASSEMBLY OR SYSTEM
 
DESIGN ENGINEERING
 
ELEMENT OF COST TABLE 3 
 1. 2. 1IV MANHOURS DOLLARS 
A:;.CU DESIG N 375 4,429 
1. Laoralory Technicians 75 729
 
:;idtotal 450 5,158 
2. u&l% 15 146
 
TOTAL ENGINEERING LABOR 465 5,304 
MATERIAL 
3. Laboratory Technicians 158
 
4. Q&RA 5
 
Subtotal 163
 
MaLerial and Adm. Burden 55
 
TOTAL MATERIAL 218
 
TOTAL ENGINEERING COST 5,522 
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MLLV 
NON-RECURRING COSTS 
PROPULSION AND MECHANICAL SYSTEM - S/S 
ELEMENT OF COST 
PART IIB ASSEMBLY OR SYSTEM 
TOOLING 
TABLE 3.1.2.1-v 
COLUMN I 
MANHOURS 
COLUMN II 
MANHOURS 
COLUMN III 
DOLLARS 
TOOl. DESIGN 307,913 3,636,453 
1. Lab. Tech. 61,583 598,583 
TOTAL ENGR. 369,496 4,235,036 
Fabrication and Erection 
Fab. & Assembly 
Misc. Charges 
Maintain & Add 
In Scope Changes 
815,446 
63,605 
8,970 
7,926,135 
618,238 
87,187 
SUBTOTAL (A) 888,021 8,631,560 
2. Tool and Production Planning248,646 41686 
SUBTOTAL (B) 1,136,667 11,048,396 
3. Direct Distributable 284,167 2,762,098 
SUBTOTAL (C) 
4. Training 
SUBTOTAL (D) 
1,420,834 
15,629 
1,436,463 
13,810,494 
151,915 
13,962,409 
5. Q&RA 287,292 2,792,481 
6. Manufacturing Tech. 27,293 322,327 
TOTAL PRODUCTION LABOR 1,751,048 17,077,217 
MATERIAL 
7. Tooling 
8. Lab. Tech. 
9. Q&RA 
10. Manufacturing Tech. 
MATERIAL SUBTOTAL (E) 
1,427,030 
129,324 
86,188 
47,763 
1,690,305 
11. Material & Adm. Burden 
TOTAL MATERIAL 
574,704 
2,265,009 
TOTAL TOOLING COST 2,7262 
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MLLV 
PART IB 
MANUFACTURING
 
MANUFACTURING TEST
 
PROPULSION AND MECHANICAL - TOOLING -
ASSE JBLY OR SYSTEM 
IST UNIT COST 
TABLE 3.1.2.1-VI 
Element of Cost 

Component Test 

Component Test Planning 

(]) Subtotal (A) 

(2) Dire.t DLstributable 

Subtotal (B) 

(') Training 
Subtotal (C) 

(4) Mfg. Tech. 

Subtotal (D) 

(5) Q&RA 

Total Mfg. Test Labor 

Material
 
(6) Q&RA 

(7) Mfg. Tech. 

Subtotal (E) 
(8) Material & Adm. Burden 
Total Material 
Total Mfg. Test Cost 

S/S 
Manhours D,,1 Fi.. 
40,772 396,304 
13,047 126,817 
53,819 523,121 
17,222 167,398 
71,041 690,519 
781 7,595 
71,822 698,114 
1,365 16,116 
73,187 714,230 
14,364 139,622 
87,551 853,852 
4,309 
2,388 
6,697 
2,277 
8,974 
862,826 
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3.1.2.2 Electrical System 
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TABLE 3.1.2.2-I ELECTRICAL - SINGLE STAGE 
MLLV COST SUMMARY A E] B[] CE (IN THOUSANDS) 
ELEMENT OF COST 
PROGRAM 
PART 
N/H 
MGMT. 
I 3 
CONT. END ITEM 
PART II 
/H $ 
FACILITIES LOGISTICS 
PART III PART IV 
$ $ 
OTHER 
_______ 
TOTAL 
PROGRAM EXECUTIVE 4 44 4 44 
PROGRAM PLAN. & REPT. 9 110 9 110 
INDUSTRIAL RELATIONS 2 19 2 19 
ENGINEERING 231 2,722 231 2,722 
LAB TECHNICIANS 46 448 46 448 
TOOLING 20 197 20 197 
PRODUCTION 
MANUFACTURING TEST 1 9 1 9 
MANUFACTURING TECH. 1 6 1 6 
Q & R A 14 140 14 140 
FACILITIES 
DIRECT DIST 6 52 6 52 
TRAINING 3 3 
TOTAL DIRECT LABOR 15 173 319 13,577 334 3,750 
MATERIAL 128 128 
LOGISTIC HARDWARE 
BURDEN 4 43 
TOTAL MATERIAL 171 171 
TOTAL OTHER 
TOTAL COST 173 3,748 3,921 
MLLV 
PART I 
ELECTRICAL - S/S 
ASSEMBLY OR SYSTEM 
Element of Cost 
TABLE 3.1.2.2-I 
Manhours Manhours (In Thousands)Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
231 
46 
20 
1 
14 
1 
Total Direct Labor 313 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
4 
9 
2 
44 
110 
19 
Total Labor - Part I 15 173 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & Administrative Burden 
Total Material 
TOTAL COST - PART I 173 
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TABLE 3.1.2.2-II ELECTRICAL - SINGLE STAGE 
MLLV PART II COST SUMMARY A B 2 0 IN rnJ :D 
ELEMENT OF COST 
DESIGNENGINEERING PRODUCTION DESIGN & FAB.PRODUCTION... TOOLING 
M.I....... ' 
M/H $ M/H $ M/H $ XCH .. 
ENGINEERING 225 2,657 6 65 231 2,722 
LAB TECHNICIANS 45 437 1 11 56 448 
TOOLING 20 197 20 197 
PRODUCTION 
MANUFACTURING TEST 1 9 1 9 
MANUFACTURING TECH. 1 6 1 6 
Q&RA 9 87 5 50 3 14 140 
IDIRECT DIST 5 49 1 3 6 52 
TRAINING 3 3 
HTOTAL DIRECT LABOR 2 3,181 38 381 2 15 319 3,577 
MATERIAL 
LAB. TECHNICIANS 95 2 97 
TOOLING 25 25 
PRODUCTION 
MFG. TECHNICIANS 1 1 
Q&RA 3 2 5 
SUBTOTAL 98 _30 128 
MAT. & ADM. BURDEN 33 10 43 
TOTAL MATERIAL 131 40 171 
TOTAL PART II COST 3,312 421 15 3,748 
MLLV 
NON-RECURRING COSTS
 
PART II ELECTRICAL SYSTEM - S/S
 
ASSEMBLY OR SYSTEM
 
DESIGN ENGINEERING
 (IN ThUSANDS) 
ELEMENT OF COST TABLE 3.1.2.2-IV MANHOURS DOLLARS 
IiA:;I C DESUGN 	 225 2,657 
1. 	 Labora.ory Technicians 45 437 
f;ilbtotal 27C 3,094 
2. Q&ICA 	 9 87 
TOTAL ENGINEERING LABOR 279 	 3,181
 
MATERIAL 
3. Laboratory Technicians 	 95 
dr. Q&RA 	
---- _3 
Subtotal 
 98
 
5. MaLerial and Adm. Burden 33
 
TOTAL MATERIAL 	 131 
TOTAL ENGINEERING COST 	 3,312 
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MLLV
 
NON-RECURRING COSTS 
ELECTRICAL SYSTEM - S/S 
PART IIB ASSEMBLY OR SYSTEM
 
TOOLING 
'TABLE 3.1.2.2-V COLUMN I 
L14ENT OF COST MANHOURS 
TOOL DESIGN 
1. Lab. Tech. 

TOTAL 	 ENGR. 
Fabrication and Erection
 
Fab. & Assembly 14,545 

Misc. Charges 1,135 

Maintain & Add
 
In Scope Changes 160 

SUBTOTAL (A) 	 15,840 

2. Tool and Production Planning 4,435 

SUBTOTAL (B) 	 20,275 

3. 	Direct Distributable 5,069 

SUBTOTAL (C) 25,344 

4. 	Training 279 

SUBTOTAL (D) 25,623 

5.Q &RA 	 5,124 

6. 	Manufacturing Tech. 487 

TOTAL PRODUCTION LABOR 31,234 

MATERIAL
 
7. Tooling 

8. Lab. Tech. 

9. Q&RA 

10. 	Manufacturing Tech. 

MATERIAL SUBTOTAL (E) 

11. 	 Material & Adm. Burden 

TOTAL MATERIAL 

TOTAL 	TOOLING COST 

COLUMN II COLUMN III 
MANHOURS DOLLARS 
5,492 64,861 
1,098 10,676
 
6,590 75,537 
141,377
 
11,027
 
1,554
 
153,958
 
43,108
 
197,066
 
59,262
 
246,333
 
2,709
 
249,042
 
49,808
 
5,749
 
304,599
 
25,455
 
2,306
 
1,537
 
852
 
30,150
 
10,251
 
40,401
 
420,537
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MLLV 
PART IB 
MAN UFACTURING 
MANUFACTURING TEST
 
ELECTRICAL SYSTEMS - TOOLING -
ASSEMBLY OR SYSTEM 
IST UNIT COST 
TABLE 3.1.2.2-VI 
Element of Cost 
Component Test 

Component 	Test Planning 

(1) Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

(3) 	 Training 

Subtotal (C) 

(4) 	Mfg. Tech. 

Subtotal (D) 

(5) Q&RA 

Total Mfg. Test Labor 

Material
 
(6.) Q&RA 

(7) 	Mfg. Tech. 

Subtotal (E) 

(8) Material & Adm. Burden 
Total Material 

Total Mfg. Test Cost 

S/S 
Manhours DoI I-al 
727 7,066 
233 2,261 
96o 9,327 
307 2,984 
1,267 	 12,311
 
14 135
 
1,281 12,446
 
24 287
 
1,305 12,733
 
256 2,489
 
1,561 15,222
 
77
 
43 
120
 
41 
161
 
15,383
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3.1.2.3 Instrumentation System 
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TABLE 3.1.2.3-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM 
PART 
M/H 
9 
MGMT. 
I $ 
1il 
INSTRUMENTATION 
CONT. END ITEM 
PART II 
M/H $ 
- SINGLE 
FACILITIE 
PART III 
$ 
STAGE 
A [] BE] cQ 
LOGISTICS 
PART IV OTHER 
$ M/H 
9 
(IN THOUSAYDS) 
$ 
ill 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
24 
j 
280 
0 
608 
122 
7175 
1,181 
_ 
24 
5 
608 
122 
280 
50 
7,175 
1,181 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
28 
1 
1 
271 
13 
8 
28 
1 
1 
271 
13 
8 
Q& RA 
FACILITIES 
12 305 31 305 
DIRECT DIST 
TRAINING 
8 72 
4 
8 72 
4 
TOTAL DIRECT LABOR 38 441 799 9,029 837 9,470 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
1 
1 
300 
102 
402 
301 
102 
403 
TOTAL OTHER 
TOTAL COST 442 9,431 9,873 
IJLV 
PART I 
INSTRMTATION - S/S 
ASSE14BLI OR SYSTEM 
TABLE 3.1.2.3-II 
Element of Cost Manhours 
Direct Labor 
Engineering 608 
Logistics 
Laboratory Technician 122 
Production 
Tooling 28 
Manufacturing Test 1 
Q&RA 31 
Facilities 
Manufacturing Technician 1 
Manhodrs 
(in Thousands) 
Dollar:, 
Total Direct Labor 791 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
9 
24 
5 
ll 
280 
50 
Total Labor - Part I 38 441 
Material 
Program Planning & Reporting 
Industrial Relations 1 
Material Subtotal 
Material & AdminisLrative Burden 
Total Material 1 
TOTAL COST - PART I 442 
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TABLE 3.1.2.3-111 INSTRUMENTATION 
- SINGLE STAGE 
MLLV PART II COST 
ELEMENT OF COST 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
SUMMARY 
DESIGN 
ENGINEERING 
M/H $ 
600 7,086 
120 1,166 
PRODUCTION 
M/H $ 
DESIGN & FAB. 
TOOLING 
M/H $ 
8 89 
2 15 
28 271 
[J 
MAI '-FACTURING 
M/H .M/H 
o Q 
608 
122 
28 
(IN THOUSANDS) 
TOTAL 
$ 
7,175 
1,181 
271 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 1 8 
1 13 1 
1 
13 
8 
Q&RA 24 233 7 68 4 31 305 
IDIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 744 8,485 
7 
52 
68 
4 
523 
1 
2 
4 
21 
8 
798 
72 
4 
9,029 
MATERIAL 
LAB. TECHNICIANS 
TOOLING 
252 3 
35 
255 
35 
PRODUCTION 
MFG. 
Q&RA 
TECHNICIANS 
7 
1 
2 
1 
9 
SUBTOTAL 259 41 300 
MAT.& ADM. BURDEN 
TOTAL MATERIAL 
88 
347 
14 
55 
102 
402 
TOTAL PART II COST 8,832 578 21 9,431 
MLLV 
NON-RECURRING COSTS
 
PART II INSTRIUMENTATION SYSTEM - S/S
 
ASSEMBLY OR SYSTEM
 
DESIGN ENGINEERING
 
(IN THOUSANDS)

lLISMENT OF COST TABLE 3.1. 2.3-1V MANHOURS DOLLARS 
IiA:; IC DES U; N 600 7,086 
I. Lalor:iory Technicians 120 i,166 
:ti'LtoLal 720 8,252 
. Q&r 24 233
 
TOTAL ENGINEERING LABOR 8,485 
MATERIAL 
3. Laboratory Technicians 252 
4. Q&RA 7 
Subtotal 
 259
 
MaLerial and Adm. Burden 88 
TOTAL MATERIAL 347 
TOTAL ENGINEERING COST 8,832 
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MLLV 
NON-RECURRING COSTS 
INSTRUMENTATION SYSTEM - S/S 
PART IIB ASSEMBLY OR SYSTEM 
TOOLING 
TABLE 3.1.2.3-V COLUMN I COLUMN II COLUMN III 
hLEMENT OF COST MANHOURS MANHOURS DOLLARS 
TOOL DESIGN 7,552 89,189 
1. Lab. Tech. 1,510 14,681 
TOTAL ENGR. 9,062 103,870 
Fabrication and Erection 
Fab. & Assembly 
'Misc. Charges 
Maintain & Add 
In Scope Changes 
20,000 
1,560 
220 
194,400 
15,163 
2,138 
SUBTOTAL (A) 21,780 211,701 
2. Tool and Production Planning 6,098 59,276 
SUBTOTAL (B) 27,878 270,977 
3. Dire6t Distributable 6,970 67 745 
SUBTOTAL (C) 
4. Training 
SUBTOTAL (D) 
34,848 
383 
35,231 
338,722 
3,726 
342,448­
5. Q&RA 7,046 68,489 
6. Manufacturing Tech. 
TOTAL PRODUCTION LABOR 
669 
42,946 -
7,904 
418,841 
MATERIAL 
7. Tooling 
8. Lab. Tech. 
9. Q&RA 
10. Manufacturing Tech. 
MATERIAL SUBTOTAL (E) 
35,000 
3,171 
2,113 
1,171 
41,455 
11. Material & Adm. Burden 
TOTAL MATERIAL 
14,095 
55,550 
TOTAL TOOLING COST 578,261 
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MLLV 
PART IIB
 
MANUFACTURING
 
MANUFACTURING TEST
 
INSTRUMENTATION SYSTEM - TOOLING -
ASSEMBLY OR SYSTEM
 
IST UNIT COST
 
TABLE 3.1.2.3-VI
 
Element 	of Cost 
Component Test 

Component Test Planning 

(1) Subtotal (A) 

(2) Direct Distrabutable 
Subtotal 	(B) 

(3) 	 Training 

Subtotal (C) 

(4) 	Mfr. Tech. 

Subtotal (D) 

(5) Q&RA 

Total Mfg. Test Labor 

Material
 
(6) Q&RA 

(7) Mfg. 	Tech. 

Subtotal 	 (E) 
(8) 	 Material & Adm. Burden 

Total Mat,erial 

Total Mfg. Test Cost 

S/S 
Manhours D ,i is 
1,000 9,720 
320 3,110 
1,320 12,830 
422 4,106 
1,742 16,936 
19 186 
1,761 17,122 
33 - 394 
1,794 17,516 
352 3,424 
2,146 20,940 
106 
58 
164 
56 
220 
21,160 
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TABLE 3. 1.2.4-I FLIGHT CONTROL - SINGLE STAGE 
MLLV COST SUMMARY A El BO C] (IN mlOUSA:nS) 
LEMENT OF COST 
PROGRAM MGMT. 
PART I 
CONT. END ITEM FACILITIEc LOGISTICS 
PART II PART III PART IV OTHERTOT 
M/H $ M/H $ $ $ M/H 
PROGRAM EXECUTIVE 3 40 3 40 
PROGRAM PLAIL & REPT. 9 100 9 100 
INDUSTRIAL RELATIONS 2 18 2 18 
ENGINEERING 142 1,681 142 1,681 
LAB TECHNICIANS 28 276 28 276 
TOOLING 82 801 82 801 
PRODUCTION 
MANUFACTURING TEST 4 3B 4 38 
MANUFACTURING TECH. 2 25 2 25 
Q& RA 27 261 27 261 
FACILITIES 
DIRECT DIST 22 212 22 212 
TRAINING 1 12 1 12 
TOTAL DIRECT LABOR 14 158 308 3,306 322 3,464 
MATERIAL 176 176 
LOGISTIC HARDWARE 
BURDEN 60 6o 
TOTAL MATERIAL 236 236 
TOTAL OTHER 
TOTAL COST 3.542 3,700 
Element of Cost 
Direct Labor 
PART I 
FLIGHT CONTROL - S/S" 
ASSEMBLY OR SYSTEM 
TABLE 3.1.2.4-I 
Manhours Manhours 
(In Thousands) 
Dollars 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
142 
28 
82 
4 
27 
2 
Total Direct Labor 285 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
3 
9 
2 
40 
100 
18 
Total Labor - Part I 14 158 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & Administrative Burden 
Total Material 
TOTAL COST - PART I 158 
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TABLE 3.1.2.4-1I1 FLIGHT CONTROL - SINGLE STAGE 
MLLV PART II COST SUMMARY = E E] (IN THOUSANDS) 
ELEMENT OF CO S T 
DESIGN 
ENGINEERINGM H$M
MIH $ 
PRODUCTION 
PROUCIO
H$MN/H $ 
DESIGN & FAB. 
TOOLING 
H$MN $ 
MAIZFACTLRING 
7ET 
/N/- $ 41N/H 
TOTLTOTAL 
$ 
ENGINEERING 120 1,4i7 22 264 142 1,681 
LAB TECHNICIANS 24 233 4 43 28 276 
TOOLING 82 801 82 801 
PRODUCTION 
MANUFACTURING TEST 4 38 4 38 
MANUFACTURING TECH. 2 24 1 2 25 
Q&RA 5 49 21 202 1 10 27 261 
!DIRECT DIST 21 200 1 12 22 212 
TRAINING 1 11 1 1 12 
TOTAL DIRECT LABOR 149 1,699 154 1,545 6 62 309 3,306 
w MATERIAL 
LAB. TECHNICIANS 50 9 59 
TOOLING 105 105 
PRODUCTION 
MFG. TECHNICIANS 3 3 
Q&RA 2 6 1 9 
SUBTOTAL 52 123 1 176 
MAT. & ADM. BURDEN 18 42 60 
TOTAL MATERIAL 70 165 1 236 
TOTAL PART II COST 1,769 1,710 63 3,542 
ELEMNENI O 
'lMLLV 
NON-RECURRING COSTS 
PART II - FLIGHT CONTROL SYSTEM 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
COST TABLE 3.1.2.4-IV 
- S/S 
MANHOURS DOLLARS 
H3A:;IC 
I. 
2. 
DESIGN 
LaIorat.ory Technicians 
to tal 
Q&RA 
120 
24 
144 
5 
1,417 
' 233 
1,650 
59 
TOTAL ENGINEERING LABOR 149 1,699 
MATERIAL 
3. Laboratory Technicians 
4. Q&RA 
Subtotal 
50 
2 
52 
'. Material and-Adm. Burden 18 
TOTAL MATERIAL 70 
TOTAL ENGINEERING COST 1,769 
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MLLV
 
NON-RECURRING COSTS
 
FLIGHT CONTROL SYSTEM - S/S
 
PART IIB ASSE4BLY OR SYSTEM
 
TOOLING 
TABLE 3.1.2.4-V
 
UwLUMN I 

ELhENT OF COST MANHOURS 

TOOL DESIGN 

1. 	 Lab. Tech. 

TOTAL ENGR. 

Fabrication and Erection
 
Fab. & Assembly 59,099 

Misc. Charges 4,610 

Maintain & Add
 
In Scope Changes 	 650 

SUBTOTAL (A) 	 64,359 

2. 	Tool and Production Planning18,020 

SUBTOTAL (B) 82,379 

3. 	Direct Distributable 20,595 

SUBTOTAL (C) 102,974 

4. 	Training 1,133 

SUBTOTAL (D) 104,107 

5. G&RA 	 20,821 

6. Manufacturing Tech. 1,978 

TOTAL PRODUCTION LABOR 126,906 

MATERIAL
 
7. Tooling 

8. Lab. Tech. 

9. Q&RA 

10. 	Manufacturing Tech. 

MATERIAL SUBTOTAL (E) 

11. 	Material & Adm. Burden 

TOTAL MATERIAL 

TOTAL TOOLING COST 

COLUMN II COLUMN III 
MANHOURS DOLLARS 
22,316 263,552 
4,463 43,382 
26,779 306,934 
574,442 
44,806 
6,318 
625,566 
175,158 
800,724 
200180 
1,000,904 
11,010 
1,011,914 
202,383 
23,360 
1,237,657 
104,423 
9,372 
6,246 
3,462 
123,503 
41,991 
165,494 
1,71 , 85 
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MLLV
 
PART IIB
 
MAN UFACTURING 
MANUFACTURING TEST 
FLIGHT CONTROL SYSTEM - TOOLING -
ASSEMBLY OR SYSTEM 
IST UNIT COST 
TABLE 3.1.2.4-VI 
Element of Cost 
Component Test 
Component Test Planning 
(I) Subtotal (A) 

(2) Direct Distributable 

Subtotal 	(B) 

(3) Training 

Subtotal 	(C) 

(4) Mfg. Tech. 

Subtotal 	(D) 

(5) 	Q&RA 

Total Mfg. Test Labor 

Material
 
(6), Q&RA 

(7) Mfg. Tech. 

Subtotal 	(E) 

(8) 	Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost 

S/S 
Manhours Do I-i r 
2,955 28,723 
946 9,191 
3,901 37,914 
1,248 - 12,132 
5,149 50,046 
57. 550 
5,206 50,596 
991,68 
5,305 51,764 
1,041 10,119 
6,346 61,883 
312 
173 
485 
165 
6O0 
62,533 
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3.1.2.5 System Assembly 
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TABLE 3.1.2.5-I SYSTEMS ASSEMBLY - SINGLE STAGE 
MLLV COST SUMMARY A [] B [] C] (IN THOUSADS) 
ELEMENT OF COST 
PROGRAM MGMT. 
PART I 
CONT. END 
PART II 
ITEM FACILITIES 
PART III 
LOGISTICS
PART IV TOTAL 
H MI $ m - $ 
OTHER N/H $ 
PROGRAM EXECUTIVE 9 105 9 105 
PROGRAM PLAN. & REPT. 22 263 22 263 
INDUSTRIAL RELATIONS 5 47 5 47 
ENGINEERING 600 7,086 600 7,086 
LAB TECHNICIANS 120 1,166 120 1,166 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 24 233 24 233 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 7445 8,485 780 8,900 
MATERIAL 1 259 260 
LOGISTIC HARDWARE 
BURDEN 88 88 
TOTAL MATERIAL 1 347 348 
TOTAL OTHER 
TOTAL COST 416 8,832 9,248 
MLLV 
Element of Cost 
Direct Labor 
PART I 
Systems Assambly - S/S
ASSEMBLY OR SYSTEM 
TABLE 3.1.2.5-II 
Manhours Manhourg 
(In Thousands) 
Dollars 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&Rk 
Facilities 
Manufacturing Technician 
600 
120 
24 
Total Direct Labor 744 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
9 
22 
5 
105 
263 
47 
Total Labor 
- Part I 36 415 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & Administrative Burden 
1 
Total Material 1 
TOTAL COST - PART I 416 
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TABLE 3.1.2.5-III SYSTEMS ASSEMBLY - SINGLE STAGE 
MLLV PART II COST SUMMARY AL-rL1 E ECo] (IN THOUSANDS) 
ELEMNT OF COST 
DESIGN 
ENGINEERING 
PRODUCTION DESIGN & FAB. 
PRODCTIOTOOLING 
MANUFACTURING 
TEST TOTAL 
M/H $ M/H $ M/H $ M/H $ H/H $ 
ENGINEERING 600 7,086 600 7,086 
LAB TECHNICIANS 120 1,166 120 1,166 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 24 233 24 233 
IDIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 744 8,485 744 8,485 
MATERIAL 
LAB. TECHNICIANS - 252 252 
TOOLING 
PRODUCTION 
MFG. TECHNICIANS 
Q&RA 7 7 
SUBTOTAL 259 259 
MAT. & ADM. BURDEN 88 88 
TOTAL MATERIAL 947 347 
TOTAL PART II COST 8,832 8,832 
MLLV 
NON-RECURRING COSTS
 
PART II SYSTEMS ASSEMBLY - S/S 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
LEMENI OF COST TABLE 3.1.2.5- MANHOURSO DOLLARS 
BIASIC DES[GN 6O 7,086 
1. Laboratory Technicians 120 1,166 
:hibtotal 720 8,252 
2. Qu&RA 24 233 
TOTAL ENGINEERING LABOR 744 8,485 
MATERIAL 
3. Laboratory Technicians 252
 
4. Q&RA 7 
Subtotal 
 259
 
'. Material and Adm. Burden 
 88
 
TOTAL MATERIAL 347 
TOTAL ENGINEERING COST 
 8,832
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3.1.3 Liquid Engine Costs 
This section shows the Get Ready Costs for the following types of propulsion
systems: 
3.1.3.1 Multichamber/Plug (with 24 modules having fixed nozzles and avacuum thrust per module of 388,000 pounds) 
3.1.3.2 Toroidal/Aerospike (1200 psia with 28 modules, each producing 
286,000 pound thrust) 
3.1.3.3 Toroidal/Aerospike (1200 psia with 8 modules, each producing 
one million pound thrust) 
3.1.3.4 Toroidal/Aerospike (2000 psia with 8 modules, each producing 
one million pound thrust/module) 
Figure 3.1.3.0-1 shows the MLLV get ready, "A" costs for the multichamber/plugengine system. Alternative toroidal/aerospike engine systems costs are also
shown. 
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TOROIDAL286K - 1200 PSI 
$57,995
r 3.1.3.2' 
TOROImAL I 
1M#- 1200 PSI 
._ $62,695 
L 3. .3.3 
TOROIDAL 
IM#- 2000 PSI 
$65,195 " 
3. 1.3: 4_ 
NOTES:- - - - -ALTERNATE SYSTEMS. 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWtR RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
REAI)Y, "A"'GURE :3.1.3.0-1 AMLI4 V MAIN STAGE ENGINE OPTIONS COSTS IEt' uOS' 
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3. 1.3.1 Multichamber/Plug Engine 
Parametric cost data was received from Pratt and Whitney for the multichamber/ 
plug propulsion system. This data covered a range of propulsion system sizes;­
i. e., from above the requirements for a full size AMLLV engine to below that of 
a half size (MLLV) engine (Figure 3.1.3.1-1). The data received included the 
total cost for engine development, PFRT and Qualifications Testing as a function 
of Module Vacuum Thrust. 
As stated in Section 1.0, of this book, the program development costs (for the 
purpose of this study) were sub-divided into.two categories: (1) Get Ready or 
"All costs, and (2) Development Testing or "B" costs. Since the parametric 
data (Figure 3. 1.3. 1-1) included costs associated with both categories, it was 
necessary to establish the appropriate costs associated for each of the categories. 
The allocating pertaining to Get Ready costs will be discussed herein (The 
Development Test costs will be discussed in Book B). -
The only cost data received, that reflected program costs for engine development 
(by "A" and '93" cost cafegories), was that submitted by Rocketdyne on the 1200
 
Figure 3.1.3.1-2 displays, in terms of
psia toroidal/aerospike engine system. 
percentages, the elements of cost developed from this data. 
The percentages developed were then applied to the multichamber/plug propulsion 
system total development costs to divide it into get ready and development test 
costs. The example below illustrates how these costs were divided. 
Example: Pratt and Whitney total cost $345 million X 22.7%(from Figure 
3.1.3.1-2) = $78,300 M Get Ready Cost (the remainder being used in the 
Development Test or 1IBE!costs). 
Table 3. 1.3. 1-I displays the results of this exercise. - These costs were also 
supplemented by other costs for facilities and capital equipment. 
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MLLV 
SINGLE STAGE ENGINE 
MULTI-CHAMBR 
PLUG ENGINE 
TABLE 3.1.3.1-II 
"A"- COSTS 
Engineering 
Test 
Equipment 
Tooling (Basic) 
Fabrication 
$26.4M 
1.01 
9.2M 
Subtotal $36.6M 
Production 
Tooling (Basic) 
Equipment 
GSE 
$23.1M 
7.0x 
iI.6m 
Subtotal $41.7M 
$?8. 3M 
=

"A" + "B" $345 .0M 
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MLLV 
LIQUID ENGINE FACILITIES AND EQUIPMENT 
-
TABLE 3.1.3.1-111 
Facilities Ecuipmen 
Non-Recurring 
Single Stage $20,888,000 $19,207,000 
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3.1.3.2 Toroidal/Aerospike Engine Cost (-286,000 Pound Thrust - 1200 psia) 
This paragraph presents the Get Ready cost fora toroidal/aerospike engine 
system consisting of twenty-eight 1200 psia modules, each of which will produce 
286,000 pounds of sea level thrust. Costs for this alternative engine system were 
supplied by Rocketdyne. 
Figure 3.1.3.1-2 displays, in terms of percentages, a breakdown of the A and B 
categories. 
NOTE: The costs for this engine configuration are not added in the cost summary 
for the single stage vehicle shown in Table 3.1.3.1-I above. The 
toroidal/aerospike engine costs must be substituted in lieu of those 
for the multichamber/plug engine to define the cost of the single stage 
vehicle with the toroidal/aerospike engine systein. 
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C 
Design and Development
 
Engineering 

Test 

Equipment 

Tooling (Basic) 

Fabrication 

Subtotal 

Production (Non-

Recurring)
 
Tooling (Basic) 

Equipment 

GSE 

Subtotal 

Total 

GET READY OR 	 DEVELOPMENT TEST OR "B" PERCENTAGES
 
QUAL.

"A" PERCENTAGES COMPONENT ENGINE PFRT 

35.1%
72.2% 46.8% 34.7% 35.1% 

-0- 22.6 12.7 8.8 8.8
 
5.8 -0- -0­2.5 	 4.0 

-0­25.3 	 4.0 3.9 -0-

-0-	 22.6 42.9 56.1 56.1
 
10 0% 100%
100% 	 100% 

11.5% 11.5%
46.8% 	 24.9% 52.1% 

55.5%
 
16.7%
 
27.8%
 
100%
 
53.2%
 
77.3%
22.7% 

100%
 
NOTE: Percentages based on 1200 psia 286K pound thrust module, as 

Rocketdyne in memo No. 68RC-16347 	dated 20 December 1968.
 
These 	percentages were:
 
submitted by
 
(1) 	 Used as is for the 1200 psia, 287K pounds thrust engine
 
(2) 	 Used to allocate the.amounts applicable to "A" and "B"
 
cost categories on the Multichamber/Plug engine.
 
FIGURE 3.1.3.1-2 DEVELOPMENT COST FOR 1200 PSIA TOROIDAL/AEROSPIKE PROPULSION SYSTEM
 
-
DIVIDED INTO PERCENTAGES OF GET READY AND DEVELOPMENT TEST COST 

BASED ON 1200 PSIA - 286,000 POUND THRUST MODULE
 
TABLE 3.1.3.2-I 
MLLV COST S ARY SINGLE STAGE ENGINES (TOBIDAL) A ED BE] CC] (IN THOUSANDS) 
ELEMENT OF COST 
PROGRAM MGMT. 
PART I 
CONT. END ITEM 
PART II 
FACILITIES LOGISTICS 
PART III PART IV OTHER 
TOTAL 
N/H $ M/H $ $ s$ M/H $ 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 5,700 5,700 
LAB TECHNICIANS I' 
TOOLING 7.000 7,000 
PRODUCTION 1,700 l,700 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 14,400 124,400 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 40,094 _*3,50 "43,595 
TOTAL COST 
14,400 40,09 3,50C 57,995 
GSE, FeeFacilities 
MLLV
 
TORIDAL ENGINE PROGRAM
 
286 K THRUST PER MODULE 
1200 PSI
 
TABLE 3.1.3.2-I
 
(In Millions) 
A. Development Prime 
Design 
Engineering 
Test 
Equipment 
Tooling (Basic) 
Fabrication 
$ 5.7 
.. 2 
2.0 
Subtotal (Inc. Fee) $ 7.9 
*Other Non-Recurring 
Tooling (Basic) 
Equipment 
GSE 
Fee 
$ 5.0 
1.5, 
2.5 
1.0 
Subtotal $10.0 
TOTAL $17.-
Input from Rocketdyne Indicated this Cost as Production, Non­*NOTE: 

Recurring. 
Facilities - see Multichamber
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3.1.3.3 	 Toroidal/Aerospike Engine Cost (One Million Pound Thrust ­
1200 psia) 
This paragraph presents the Get Ready Cost for a toroidal/aerospike engine 
system consisting of eight 1200 psia modules, each of which will produce one 
million pounds of sea level thrust. Costs for this alternative engine system 
were supplied by Rocketdyne. However, the costs for the "A" and 9B" 
categories were combined. 
Figure 3. 1.3.3-1 displays in terms of percentage, the breakdown of "A" and 
'B" costs. These percentages and the results are displayed in Table 3.1.3.3-I. 
NOTE: 	 The costs for this engine configuration are not added in the cost 
summary for the single stage vehicle as shown inTable 3.1.3. 1-I 
above. The'toroidal/aerospike cost mlist be substituted in lieu 
the multichamber/plug engine to define the cost of the single stage 
vehicle with the toroidal/aerospike engine system 
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GET READY OR DEVELOPMENT TEST OR "B" PERCENTAGES
 
"A" PERCENTAGES COMPONENT ENGINE PFRT QUAL.
 
Design and Development 
Engineering 
Test 
Equipment 
Tooling (Basic) 
Fabrication 
68.2% 
-0-
4.5 
27.3 
-0-
100% 
28.8% 
13.9 
12.6 
5.2 
39.5 
100% 
26.7% 
6.7 
20.3 
1.8 
44.5 
100% 
25.5% 
6.4 
-0-
-0-
68.1 
100% 
25.5% 
6.4 
-0­
-0­
68.1 
100% 
Subtotal 51.1% 34.5% 48.5% 8.5% 8.5% 
Production (Non-Recurring) 
Tooling (Basic) 
Equipment 
GSE 
38.1% 
23.8 
38.1 
100% 
Subtotal 
Total 
48.9% 
16.3% 
100% 
83.7% 
Percentages based on 1200 psia one million pound thrust module, as submitted by
 
Rocketdyne, in memo No. 68RC-16347 dated 20 December 1968.
 
This percentage was:
 
(1) 	 Used as is for the 1200 psia, one million pound module and for the 2000 psia,
 
one million pound module.
 
TABLE 	3.1.3.3-1 DEVELOPMENT COSTS FOR THE 1200 AND 2000 PSIA TOROIDAL/AEROSPIKE PRO-

PULSION SYSTEM DIVIDED INTO PERCENTAGES OF GET READY AND DEVELOPMENT
 
TEST COSTS - BASED ON 1200 PSIA - 1 MILLION POUND THRUST MODULE
 
TABLE 3.1.3.3vi
 
LLV ,COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
& REPT.PLAN.PROGRAM 
INDUSTRIAL RELATIONS 
ENGINEERING 

LAB TECHNICIANS 
TOOLING 

PRODUCTION 

MANUFACTURING TEST
 
MANUFACTURING TECH.
 
Q& RA 
FACILITIES
 
DISTDIRECT 
TRAINING 

TOTAL DIRECT LABOR 

MATERIAL
 
LOGISTIC HARDWARE
 
BURDEN
 
TOTAL MATERIAL
 
TOTAL OTHER 

TOTAL COST
 
__________-
*GSE, Fee, Facilities
 
SINGLE STAGE ENGINES A IB [C[] (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
PART 
M/H 
I 
$ 
PART 
M/H 
II 
$$ 
PART III 
$ 
PART IV OTHER 
M/H $ 
_ 
7,500 7, 500 
7,000 7,000 
3,000 3,000 
7,500 
17,500 
17,500 
40,095 k5,100 45,195 
7,500 40,095= 5,100 62,695 
MLLV 
TOROIDAL ENGINE PROGRAM 
I; THRUST PER MODULE 
1200 PSI 
TABLE 3.1.3.3-Il 
(In Millions) 
A. Development Prime 
Design 
Engineering 
Test 
Equipment 
Tooling (Basic) 
Fabrication 
$ 7.5 
.5 
3.0 
Subtotal (Inc. Fee) $11.0 
Production 
Tooling (Basic) 
Equipment 
GSE 
Fee 
$ 4.0 
2.5 
4.0 
1.1 
Subtotal 
TOTAL 
$11.6 
$22.6 
Facilities - See Multichamber 
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3.1.3.4 	 Toroidal/Aerospike Engine Cost (One Million Pound Thrust ­
2000 psia) 
This paragraph presents the Get Ready Cost for a toroidal/aerospike engine 
system consisting-of eight 2000 psia modules, each of which will produce one
 
million pounds of sea level thrust. Costs for this alternative engine system
 
were supplied by Rocketdyne. However, the costs for the "A" and t"B
 
categories were combined.
 
In order to determine that amount which applied to "A" costs only, the same 
percentage apportionment between "A" and "B" costs used for the 1200 psia 
one million modules was applied to the 2000 psia one million propulsion system. 
Figure 3.1.3.3-1 displays, in terms of percentage, this breakdown of.the 
categories. These percentages were then applied to the 2000 psia one 
million module data and the results are displayed in Table 3. 1.3.4-1. 
NOTE: The costs for this engine configuration are not added in the cost 
summary for the single stage vehicle as shown in Table 3.1.3.1-I 
above. The toroidal/aerospike cost must be substituted in lieu 
of those for the multichamber/plug engine to define the cost of 
the single stage vehicle with the toroidal/aerospike engine 
system. 
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TABLE 3.1.3.4-I 
MLLV COST SUMMARY SINGLE' STAGE ENGINES (TOROIDAL) 
PROGRAM MGMT. CONT. END ITEM 
ELEMENT OF COST PART I PART II 
M/H $ M/H $ 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
A 5 
FACILITIES LOGISTICS 
PART III PART IV 
$ $ 
BE] C[ 
OTHER 
M/H 
(IN THOUSANDS) 
TOTAL 
$ 
ENGINEERING 
LAB TECHNICIANS 
, 200 9,200 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
7,700 
3,100. 
7,700 
3,100 
H 
Q& RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 20,000 20,000 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 40,09E t5,100 45,195 
TOTAL COST 20,000 40,09_ 5,100 '=65,195 
GSE, Fee, Facilities 
MLLV 
TOROIDAL ENGINE PROGRAM
 
i THRUST PER MODULE 
2000 PSI
 
TABLE 3.1.3.4-I
 
"A" GET READY 
(Dollars In Millions)
 
9.2
Engineering 
Test
 
.6
Equipment 

3.7
Tooling (Basic) 

Fabrication
 
Subtotal 13.5
 
(Incl. Fee)
 
Produiction 
Tooling (Basic) 
Equipment 
GSE 
4.0 
2o5 
4.0 
10.5 
(Incl. Fee) 11.6 
Total 25.1 
(A&B = $161.6R)
 
Facilities - See Multichamber
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3.1.4 Ground Support Equipment (GSE) 
The Get Ready Costs of the Ground Support Equipment (GSE) required for the 
single stage vehicle include such items as! 
Test and Checkout Equipment: 
Electrical test station
 
Mechanical test station
 
Data system test station
 
Interconnection equipment
 
Checkout auxiliary equipment 
Test, checkout, calibration and maintenance equipment 
Sub-systems test equipment 
Sub-assemblies and parts test 
Data processing station 
Handling and Transportation Equipment: 
General equipment
 
Stage handling equipment
 
Component handling equipment
 
Stage transportation equipment
 
The Get Ready Costs associated with this equipment is displayed in Table 
3.1.4.0-I. 
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TABLE 3.1.4.0-1 GSE - SINGLE STAGE 
MLLV COST SUMARY A [ BD C 
PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ M/H $ $ s$ M/H 
PROGRAM EXECUTIVE 46 540 46 
PROGRAM PLAN. & REPT. 114 1,351 114 
INDUSTRIAL RELATIONS 25 240 1 25 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 2,850 27,700 2,850 
PRODUCTION 
MANUFACTURING TEST 1 1,312 135 
MANUFACTURING TECH. 71 848 71 
Q&RA 758 7,358 758 
FACILITIES 
DIRECT DIST 755 7,344 755 
TRAINING 41 400 41 
TOTAL DIRECT LABOR 185 2,131 4,6io 44,962 4,795 
MATERIAL 4 8,550 
LOGISTIC HARDWARE 
BURDEN 2 2,907 
TOTAL MATERIAL 6 11,457 
TOTAL OTHER 
TOTAL COST 2,137 56,419 
(IN THOUSADS) 
TOTAL
 
$ 
540
 
1,351 
240 
27,700
 
1,312
 
848
 
7,358 
7,344 
400
 
47,093
 
8,554
 
2,909 
11, 463 
58,556
 
MLLV 
PART I 
Element of Cost 
GSE - S/S 
ASSEMBLY OR SYSTEM 
TABLE 3.1.4.0-II 
Manhours Manhours 
(In Thousands) 
Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
2,850 
135 
758 
71 
Total Direct Labor 3,814 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
46 
114 
25 
540 
1,351 
240 
Total Labor - Part I 185 2,131 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
2 
2 
4 
Material & Adminisbrative Burden 
Total Material 
2 
6 
TOTAL COST - PART I 2,137 
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TABLE 3.1.4.0-Ill GSE - S/S 
MLLV PART II COST Sl24ARY A ] B [] CE (IN THOUSANDS) 
ELEMENT OF COST ENGINEERING 
M/H $ 
PRODUCTION 
M/H $ 
TOOLING 
M/H $ 
TEST 
14/H $ M/H 
TOTAL 
$ 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 2,850 27,700 
2,850 27,700 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q1& R A 
DIRECT DIST 
TOTAL DIRECT LAE$R 
" 
" 
68 808 
Z.27001 
712 6,925 
9TRAINING 381 
4,390 42,815 
135 
3 
37 
43 
2 
220 
1,312 
40 
357 
420 
19 
2,147 
135 
71 
758 
755 
41 
4,610 
1,312 
848 
7,358 
7,345 
400 
44,962 
MATERIAL 
LAB. TECHNICIANS 
TOOLING 8,362 8,362 
PRODUCTION 
MFG. TECHNICIANS 
Q & R A 
SUBTOTAL 
120 
51 
8,533 
6 
11 
17 
126 
6z 
8,550 
MAT. & ADM. BUBLE:: 
TOTAL MATERIAL 
2,901 
11,434 
6 
23 
2,907 
11,457 
TOTAL PART I! ts: 54,249 2,170 56,419 
MLLV
 
NON-RECURRING OSTS 
GSE - S/S 
PART TIB ASSEMBLY OR SYSTM 
TOOLING 
TABLE 3 .. 4.O-Iv (IN THOUSANS) 
uudMN I COLUMN II COLUMN III 
ELEMENT OF COST MANHOURS MANHOURS DOLLARS 
TOOL DESIGN
 
1. Lab. Tech. 
TOTAL 	ENGR.
 
Fabrication and Erection
 
Fab. & Assembly 2,044,425 19,872
 
Misc. Charges 159,465 1,550
 
Maintain & Add
 
In Scope Changes 22,489 	 218
 
SUBTOTAL (A) 2,226,379 	 21,640
 
6,060
2. Tool and Production Planning 623,386 
SUBTOTAL (B) 2,849,765 	 27,700
 
6,925
712,441
3. Direct Distributable 

SUBTOTAL (C) 3,562,206 	 34,625
 
381
39,184
4. 	Training 

SUBTOTAL (D) 3,601,390 35,006
 
5. Q&RA 	 720,278 7,001
 
68,426
6. 	Manufacturing Tech. 808
 
42,815
TOTAL 	PRODUCTION LABOR 4,390,094 

MATERIAL 
8,362
7. Tooling 

8. Lab. Tech. 
9. Q&RA 	 51 
120
10. 	Manufacturing Tech. 
MATERIAL SUBTOTAL (E) 8,533 
11. Material & Adm. Burden 	 2,901
 
TOTAL 	 MATERIAL U43 L­
54,249TOTAL 	 TOOLING COST 
Included in Fabrication and Assembly
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MLLV
 
PART IIB
 
MANUFACTURING
 
MANUFACTURING TEST
 
GSE - S/S
 
ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 3.1.4.0-V
 
Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

(3) Training 

Subtotal (C) 

(4) 	Mfg. Tech. 

Subtotal (D) 

(5) 	Q&RA 

Total Mfg. Test Labor 

Material
 
(6.) Q&RA 

(7) 	Mfg. Tech. 

Subtotal (E) 

(8) 	Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost 

Manhours Dul ars 
102,221 993,588 
32,711 317,951 
134,932 1,311,539 
43,178 419,690 
178,110 1,731,229 
1,959 19,042 
180,069 1,750,271 
3,421 40,402 
183,490 1,790,673 
36,698 356,705 
220,188 2,147,378 
11,009 
5,987 
16,996 
5,779 
22,775 
2,170,153 
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MLLV
 
PART II
 
NON-RECURRING COST
 
GSE - S/S
 
TABLE 3.1.4.0-VI
 
Element of Cost 

Test and Checkout Equipment:
 
General Equipment 

Electrical Test Station 

Mechanical Test Station 

Data Systems Test Station 

Interconnect Equipment 

C/O Auxilliary Equipment 

Test, C/o, Calibration and
 
Maintenance Equipment 

Subsystems Test Equipment 

Subassemblies and Parts Test 

Data Processing Station 

Engine Test & C/O Equipment 

Handling and Transportation Equipment:
 
General Equipment 

Stage Handling Equipment 

Component Handling Equipment 

Stage Transportation Equipment 

Engine Handling Equipment 

Total MGSE 

Material
Manhours 

70,225 287,220
 
2,240 9,160
 
4,663 19,072
 
10,480 42,863
 
72,360 295,952
 
111,650 456,649
 
2,385 9,755
 
360,485 1,474,384
 
407,065 1,664,896
 
568 2,323
 
51,805 211,882
 
33,438 136,761
 
788,003 3,222,932
 
106,433 435,311
 
20,195 82,598
 
2,430 9,939
 
2,044,425 8,361,697
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3.1.5 Manufacturing Facility 
The Get Ready Costs include costs for construction of the manufacturing building,
the vertical assembly building, post manufacturing and stage test building, the
office building, and the capital equipment. For a detailed description of the 
manufacturing facility refer to the Volume III of this report. 
Transportation costs are also included for such items as the barges (for stage
transportation), the tow vehicle, the land transporter, and the cost for the barge 
trip from the manufacturing facility to the launch site. 
The total cost of these activities for the Single Stage Vehicle is displayed in 
Table 3. 1. 5.0-I. 
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TABLE 3.1.5.0-1
 
MLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
RELATIONSINDUSTRIAL 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST
 
MANUFACTURING TECH.
 
-Q& RA 
FACILITIES
 
DISTDIRECT 
TRAINING 
TOTAL DIRECT LABOR 
,MATERIAL 
LOGISTIC HARDWARE
 
BURDEN 
MATERIALTOTAL 
TOTAL OTHER 
TOTAL COST 

- SINGLE STAGE
MANUFACTURING FACILITIES 

A ] BQ CO (IN THOUSANDS) 
ACILITIE LOGISTICS TOTAL
 
PART I pART II PART III PART IV OTHER
 
PROGRAM MGMT. CONT. END ITEM 

M/H $ M/H $ z $ O 
155. 1fl 
155,138
155,138 

I 
MLLV 
NON-RECURRING COST SUMMARY 
. SINGLE STAGE 
FACILITIES & TRANSPORTATION 
(DOLLARS IN THOUSANDS) 
TABLE 3.1.5.0-II 
(IN THOUSANDS) 
Element of Cost Facilities Equipment Transportation 
Manufacturing Bldg. 
Vertical Assy. Bldg. 
Post Mfg. & Stage Test Bldg. 
Office 
$ 73,875 
11,550 
3,600 
13,4o6 
$40,316 
4,144 
300 
Subtotal $102,431 $46,313 
Transportation 
Barge 
Tow Vehicle 
Land Transporter 
Subtotal 
$ 4,157 
82 
2,155 
$ 6,394 
Totals 
Transportation 
Equipment 
L 6,394 
46,313 
Facilities 
MANUFACTURING FACILITIES COST 
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3.1.6 Launch Complex Facility 
The Launch Complex Facility for the Single Stage Vehicle consists of land, 
buildings, utility systems, machinery, laboratory equipment, electronic 
equipment, furniture, office equipment, vehicles and other equipment used in 
launching operations. For a further discussion of this facility refer to 
Volume Ill of this report. 
Launch Facility costs are provided for (1) a new facility, refer to Paragraph 
3. 1. 6. 1, and (2) an alternate launch facility, refer to Paragraph 3. 1. 6.2. 
Figure 3. 1. 6.0-1 shows the cost of a new facility and offers as an alternative 
launch facility the use of Launch Complex 39. 
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ALT. PAD 39
 
I $122,400 I
I 
L3.. ..- 1.2 
NOTES: ----- ALTERNATE SYSTEMS. 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
FIGURE 3.1.6.0-1 	 MLLV SINGLE STAGE TO ORBIT VEHICLE LAUNCH COMPLEX 
FACILITY GET READY, "A" COSTS 
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TABLE 3.1 . 6.1-I 

MLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
RELATIONSINDUSTRIAL 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST
 
TECH.MANUFACTURING 
Q&RA 
FACILITIES
 
DISTDIRECT 
TRAINING
 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
MATERIALTOTAL 
TOTAL OTHER 
TOTAL COST 
SUMMARY LAUNCH COMPLEX FACILITIES - S/S 
A M B 5 Co (IN THOUSAIDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOT.L 
III PART IV OTHERPART I PART II PART 
M/H $ M/H $ M/H $ 
481,547481,547 
481,547481,547 
MLLV 
LAUNCH COMPLEX FACILITIES 
NON-RECURRING 
(DOLLARS IN THOUSANDS) 
TABLE 3.1.6.1-1I 
BRICK AND MORTAR 
1. 	 Site Development Canal, Hyd. Fill, etc. 

2. 	 Reinforce Concrete Launch Pad (Flame 
Deflect) 

3. 	 Propellant Storage and Transfer and
 
Disposal Systems 

4. 	 Launch and Test Control Center 

5. 	Off-Site Support Complex 

6. 	 Stage Storage Acceptance Test and
 
Checkout 

GROUND SUPPORT EQUIPMENT 
I. 	 Gantry Equipment 

2. 	 Service Structure 

3. 	Umbilical Tower 

4. SEM Aft Support Structure 
5- Core Support and Hold Down Boom 
EQUIPMENT (GENERAL) 
1. 	 Test 

2. 	 Off Site Support 

TOTAL 

$ 30,000 
100,000 
83,250 
20,000 
31,613 
1,000 
$265,863 
$ 10,000 
40,000 
10,000 
2,500 
8,000 
$ 70,500 
125,000 
20,184 
$145,184 
$481,547 
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3.1.6.2 Launch Complex Facility - Launch Complex 39 
The Get Ready Cost for the Single Stage Vehicle from the existing Launch 
Complex 39 would require the following new items: 
Mobile Launcher 
Mobile Service Structure 
Firing Room 
The Launch Pad, Vertical Assembly Building, and Hydrogen Facility would 
require modification only. The total cost of this effort is displayed in 
Table 3.1.6.2-1. 
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TABLE 3.1.6.2-I SUMMARY - LAUNCH COMPLEX FACILITIES PAD 39 - SINGLE STAGE 
MLLV COST SUMMARY A 9 BE] C[] (i' THOUSANDS) 
ELEMENT OF COST 
PROGRAM 
PART 
MGMT. 
I 
CONT. END ITEM 
PART II 
FACILITIES 
PART III 
LOGISTICS 
PART IV OTHER TL 
M/H $ M/H $ _ $ $ M/H $ 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
I.-' MANUFACTURING TECH. 
o Q&RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL' 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 122,400 122,400 
TOTAL COST 122,400 122,400 
MLLV
 
NON -RECURRING
 
*LAUNCH COMPLEX FACILITIES AND EQUIPMENT 
(DOLLARS IN THOUSANDS) 
TABLE 3.1.6.2-I 
ITEM DOLLARS 
LAUNCH PAD 1,000 
MOBILE LAUNCHER 51,000 
MOBILE SERVICE STRUCTURE 17,000 
VEHICLE ASSEMBLY BLDG. MOD. 400 
FIRING ROOM 52,000 
HYDROGEN FACILITY 1,000 
TOTAL 122,400 
*Required for launching single-stage MLLV from Launch Complex Pad 39.
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ENGINE MODULE - INJECTION STAGE 
The Get Ready Summary Costs for the injection stage - engine module aredisplayed in Figure 3.2.0.0-1. Table 3.2.0.0-I displays the total cost for the 
injection stage-engine module by Part and by Element of Cost. 
These costs include the cost associated with designing.the hardware structures, 
systems, the liquid engines, the Ground Support Equipment (GSE), the production
facility and the launch complex facility. 
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ENGINE MODULE
 
INJ. STAGE
 
$197, 740
 
~3.2.0.0[ 
STRUC0TUREE S 
$53, 007 
3.2.1.0 
SYSTEMS FWD.ST. 
$26,974 $13,616 
-. 2.2.0 3.2.1.1 
ENGINES LH2 TANK 
$54,865 $1 2396 1 
3.2.3.0 LOX TANK 
GSE $ 6, 544 
$7,399. 32.1.3 
3.2.4.01 TUNNELS 
MEG. 	 FACLT $1,692 $ 39..3.2.1.453--'-- IY ITHRUST STR. 
3.2.5.0 $16,828 
LAUNCH 3.2.1.5 
COMPLEX FAC. STR.. ASSEMBLY $2100 $931 
3.2.6.0 	 3.2.1.6 
PROP & MECH. 
$ 5, 735 
ED 	 N P A E$3, 337 
1 .2 .2.G2 
$7,467 
3.2.2.3
 
LGHT CONTR O 
$ 3, 500 
NUBE FRTOS DTALS 
32.2 NOES 
3.22.5NOTS:DOLLARS.ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE.SECTION 
NUMBER FOR COST DETAILS. 
FIGURE 3.2. 0. 0-1 MLLV INJECTION STAGE ENGINE MODULE GET READY, "A" COSTS 
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TABLE 3.2.0.0-1 ENGINE MODULE 
MLLV COST SUMMARY A [ B CO (i[1 THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 
____________ /H $ M/H $ _ $ $ $ M/H _ ____ 
PROGRAM EXECUTIVE 78 926 78 926 
PROGRAM PLAN.& REPT. 199 2,335 199 2,335 
INDUSTRIAL RELATIONS 44 412 44 412 
ENGINEERING 2,638. 45,16- 2,638 45,167 
LAB TECHNICIANS 528. 5 135 528 5 
TOOLING 2,518 41,655-1 2,518 41,656 
PRODUCTION 4,20( 4,200 
MANUFACTURING TEST 116 1,13, 116 1,134 
MANUFACTURING TECH. 65 74 65 747 
H Q& RA 749 7,29 749 7f291 
FACILITIES 
DIRECT DIST 66 F6,47 669 6,477 
TRAINING 3 4 35 34 352 
TOTAL DIRECT LABOR 321 3,673 7,317 12,15! 7,638 115,828 
MATERIAL 8 5,18. 5,193 
LOGISTIC HARDWARE 
BURDEN 1,75S 1,759 
TOTAL MATERIAL 8 6,94A .1 6 ,_952 
TOTAL OTHER 5___5_5,495 * 19,465 74,960 
TOTAL COST 3,681 L19,09 55,495 19,465 197,740 
• See Engines 
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3.2. 1 Structures 
- Injection Stage - Engine Module 
The Get Ready Cost for the structural components of the injection stage - engine
module are displayed in Figure 3.2.1.0-1. The cost details of these structural 
components are contained in the appropriate subparagraphs, as indicated. 
Table 3.2. 1.0-I is a total Get Ready Cost of these structures. 
These costs are comprised of basic (or non-recurring) engineering costs required
to produce the basic tooling, fabrication and assembly of tooling, and basic
article design including all engineering such as manufacturing liaison and
coordination required to produce the first article. These costs are non-recurring
in that they are experienced once during the production life of a model. 
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$5,0 $13,616. 
$8 $6, 9 
3.Z.2 1.2
 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
GUBE 3..31.0-1 MLLV INJECTION STAGE - ENGINE MODULE STRUCTURES COSTS GET READY 
"A" COSTS 
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TABLE 3.2.1.0-I 
A (K BO CE[ (I': TH0UsA:DS)MLLV COST SUMMARY STRUCTURES - ENGINE MODULE 

PROGRAM MGMT. CONT. END ITEM PART IV OTHER
FACILITIES LOGISTICS PART IIIPART IIPART IELEMENT OF COST 
M/H $ M/H $ $ $ M/H 
47 560PROGRAM EXECUTIVE 47 560 
119 1,410PROGRAM PLAN. & REPT. 119 1,410 
26 249
INDUSTRIAL RELATIONS 26 249 
ENGINEERING 1,092 12,915 1,092 12,915 
2,126LAB TECHNICIANS 219 2,126 219 
TOOLING 1,986 19,293 1,986 19,293 
PRODUCTION 
MANUFACTURING TEST 94 915 9 915 
MANUFACTURING TECH. 51 591 51 591 
ni Q& RA 548 5,341 548 5,341 
FACILITIES
 
DIRECT DIST 58528 5,116 !
 
TRAINING 
 28 278 1 28 278
 
48,794
TOTAL DIRECT LABOR 19 2.219_ 4,4 46,575= 
MATERIAL 6 3,141 | 3,147 
LOGISTIC HARDWARE _ _ 
BURDEN 1,066 11, [= 
_ 
066 
TOTAL MATERIAL 6 4,207 4,213 
TOTAL OTHER I, 5075,
 
TOTAL COST 22550,782 53,007 
3.2.1.1 Forward Skirt 
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TABLE 3.2.1.1-I 
 FORWARD SKIRT - ENGINE MODULE
MLLV COST SUMMARY HUA 
-:AEl B[ c [(I TOUSDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS
 
II PART III PART IV -.ELEMENT OF COST PART I PART =PRIV OTHER 

M/H $ M/H $ - $ _ $ O/H
 
PROGRAM EXECUTIVE 12 143 12 143 
PROGRAM PLAN.& REPT. 30 359 30 359 
INDUSTRIAL RELATIONS 7 64 7 64 
ENGINEERING 225 2,663 225 2,663 
LAB TECHNICIANS 45 439 45 439
 
TOOLING 556 5,399 556 5,399
 
PRODUCTION
 
MANUFACTURING TEST 26 256 26 256 
MANUFACTURING TECH. 14 14
165 165 
1Q&1RA.65 150 1,462,2 

FACILITIES
 
DIRECT DIST 148 1,432 148 1,432 
TRAINING 8 78 8 78 
TOTAL DIRECT LABOR 49 566 1,172 11,894 1,221 12,460 
MATERIAL .2 861 
 863
 
LOGISTIC HARDWARE
 
BURDEN 293 293
 
TOTAL MATERIAL 2 1,1154 1,156 
TOTAL OTHER
 
TOTAL COST 568 13,048 13,616 
MLLV 
PART I
 
FORWARD SKIRT 
- ENGINE MODULE
 
ASSEMBLY OR SYSTEM 
TABLE 3.2.1.1-II 
Element of Cost 
 Manhours Manhours 
Direct Labor
 
Engineering 225
 
Lois t i cs
 
Laboratory Technician 45
 
Production
 
Tooling 556
 
Manufacturing Test 26
 
Q&RA 150
 
Facilities
 
Manufacturing Technician 14
 
Total Direct Labor 1,016 
Program Executive 12 

Program Planning & Reporting 30 

Industrial Relations 7 

Total Labor - Part I 
 49 

Pbtor-!a L 
Program Planning & Reporting 

Industrial Relations 

Material Subtotal 
MaterIaL & AdmnisLrative Burden 
Total Material 
TOTAL COST - PAR I 
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(In Thousands)
 
Doujaarn
 
143
 
359
 
64
 
$566 
1
 
1
 
2
 
$568 
TAB.1LE1 3 SNS
TABLE 3.2.1i. -III'.2 . -111F ORWARD SKI R T - ENGINE M O DUL E 
 AE l c 11 THOU SADMLLV PART II COST SUMMARY D SI B [] c [ (IN( NAT O  N S 
DESIGN PRODUCTION DESIGN & FAB. MANUFACTUSRING TOTAL 
ELEMENT OF COST ENGINEERING TOOLING M/HTEST M/ $I$ H $ H $ I$$
 
___ ___ _ 1/H $ N/H $ 'N/H $ NH$1/ 
ENGINEERING 25 886 150 1,777 225 2,663 
LAB TECHNICIANS 15 146 30 293 45 439 
TOOLING 556 5,399 556 5,399 
PRODUCTION
 
MANUFACTURING TEST 26 256 26 256 
MANUFACTURING TECH. 13 158 1 7 14 165 
Q&RA 3 29 140 1,365 7 68 150 1,462 
DIRECT DIST 139 1,350 9 82 148 1,432 
TRAINING 8 74 4 8 78 
H TOTAL DIRECT LABOR 93 1.061 1,036 10,416 43 417 1,172 11,894 
9 4 1
 M A T E R I A L 

LAB. TECHNICIANS 31 63 94' 
TOOLING 697 697 
PRODUCTION 
MFG. TECHNICIANS 23 1 24 
Q1RA i 42 2 45 
SUBTOTAL 32 826 3 861 
MAT. & ADm. BURDEN 11 281 1 293 
TOTAL MATERIAL 43 1,107 4 1,154 
TOTAL PART II COST 1,104 $11,523 $421 $13,048 
TOTAPATIICS
 
MLLV 
NON-RECURRING COSTS 
PART II-A FORWARD SKIRT - ENGINE MODULE 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
TABLE 3.2.1.1-IV 
ELEMENT OF COST MANHOURS DOLLARS 
BASIC DESIGN 	 75,000 $ 885,750 
1. 	 Laboratory Technicians 15000 145,800 
Subtotal 90,000 $1,031,550 
2. Q&RA 	 3,000 29,160
 
TOTAL ENGINEERING LABOR 93 000 $1,060,710 
MATERIAL 
3 Laboratory Technicians $ ___ 00 
9004. Q&RA 

Subtotal 	 $ 32,400 
11,016
5. 	 Material and Adm. Burden 
TOTAL MATERIAL $ 43,416 
TOTAL ENGINEERING COST 	 $1,104,126 
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MLLVNON-RECURRING COSTS 
FORWARD SKIRT - ENGINE MODULE
 
PART IIB ASSEMBLY OR SYSTEM 
TOOLING 
TABLE 3.2.1.1-v 
COLUMN I COLUMN II COLUMN III 
ELDENT OF COST MANHOURS MANHOURS DOLLARS 
TOOL DESIGN 	 150,483 $1,777,204 
1. Lab. Tech. 	 30,097 292,539 
TOTAL ENGR. 180,580 2,069,743 
Fabrication and Erection 
Fab. & Assembly 398,525 3,873,663 
Misc. Charges 7.8% 31,085 302,145 
Maintain & Add 
In Scope Changes 1.1% 4,384 43,610 
SUBTOTAL (A) 433,994 	 4,218,418 
2. 	 Tool and Production Planniz'a121.518 1,181,157 
SUBTOTAL (B) 555,512 5,399,575 
3. 	Direct Distributable 138,878 1,349,893 
SUBTOTAL (C) 69-4,390 6,749,468 
4. 	 Training 7 8 74,243 
SUBTOTAL (D) 702 028 6,823,711 
5. Q&RA 	 J4i.&a6 1,364,741 
6. 	Manufacturing Tech. 13,339 157,528 
TOTAL PRODUCTION LABOR 855,773 $8,345,980 
MATERIAL
 
7. Tooling 	 $ 697,419 
8. Lab. Tech. 	 63,204
9. Q&RA 
 42,122
 
10. 	Manufacturing Tech. 23,343 
MATERIAL SUBTOTAL (E) 826,088 
11. 	 Material & Adm. Burden 280,87 
TOTAL MATERIAL 1, 106,958 
TOTAL 	 TOOLING COST $il. 522.681 
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MLLV 
PART Il 
MANUFACTURING 
MANUFACTURING TEST 
FORWARD SKIRT - TOOLING - E/M 
ASSEMBLY OR SYSTEM 
TABLE 3.2.1.1-VI 
Element of Cost Manhours Doll ars 
Component Test 19,926 $193,681 
Component Test Planning 6,376 61,978 
(1) Subtotal (A) 26,302 255,659 
(2) Direct Distributable 8,417 81,810 
Subtotal (B) 34,719 337,469 
(3) Training 382 3,712 
Subtotal (C) 35,101 341,181 
(4) Mfg. Tech. 667 7,876 
Subtotal (D) 35,768 349,057 
(5) Q&RA 7,020 68,235 
Total Mfg. Test Labor 43,788 $417,292 
Material 
(6) Q&RA 2,106 
(7) Mfg. Tech. 1,167 
- Subtotal (E) 3,273 
(8) Material & Adm. Burden 1,113 
Total Material 4,386 
Total Mfg. Test Cost $421,678 
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3.2.1.2 LH2 Tank 
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TABLE 3.2.1.2-I 
MLLV COST SUMMARY LH2 TANK - ENGINE MODULE 
PROGRAM MGMT. CONT. END ITEM FACILITIES 
A [I 
LOGISTICS 
BE] cfl (IN THOUSANDS) 
TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV TTTR)O 
PROGRAM EXECUTIVE 
M/H 
12 
$ 
143 
M/HM/H $ $ M____ 
12 
s_____ 
14 
PROGRAM PLAN.& REPT. 30 358 
INDUSTRIAL RELATIONS 7 63 7 63 
ENGINEERING 273 3,229 273 3,229 
LAB TECHNICIANS 55 531 r;r; 59 
TOOLING 508 4,940 508 4,94o 
PRODUCTION 
MANUFACTURING TEST 24 234 24 234 
MANUFACTURING TECH. 13 151 13 11 
Q& RA 140 1,369 140 1,369 
FACILITIES 
DIRECT DIST 135 1,310 ]35 1.310 
TRAINING 7 71 71 
TOTAL DIRECT LABOR 49 564 1,155 11,835 1,204 12,399 
MATERIAL 2 743 4 
LOGISTIC HARDWARE 
BURDEN 252 252 
TOTAL MATERIAL 2995 997 
TOTAL OTHER 
TOTAL COST 566 12,8301396 
- - n = = 
__1_ _,396 
MLLV 
Element of Cost 
PART I 
LH2 TANK ­ </M 
ASSEMBLY OR SYSTEM 
TABLE 3.2.1.2-Il 
Manhours 
(IN THOUSANDS) 
Manhours Dollars 
Direct Labor 
Engi neering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
273 
55 
508 
24 
140 
Total Direct Labor 1,013 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
12 
30 
7 
143 
358 
63 
Total Labor 
- Part I 49 564 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & AdminisLrative Burden 
1 
1 
2 
Total Material 2 
TOTAL COST - PART I 566 
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TABLE 3.2.1.2-II 
MLLV PART II COST SUMMARY LH2 TANK - E/M A ] B C 5] (IN THOUSANDS) 
ELEMENT OF COST 
DESIGN 
ENGINEERING 
M/H $ 
DESIGN & FAB. 
PRODUCTIONTOOLING 
M/H $ M/H $ 
MANUACTURING 
TESTT 
14/H $ M/H $ 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
150 
30 
1,772 
291 
123 
25 
508  
1.457 
240 
4,9o4,940 
273 
55 
084.Q 
3,229 
53 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 6 58 
12 
128 
144 
1.248 
24 
1 
6 
234 
7 
63 
24 
13 
14o 
234 
151 
1a.6. 
IDIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 186 2,121 
127 
7 
930 
1235 
68 
9,332 
8 
39 
75 
3 
382 
135 
7 
1,155 
1,310 
71 
11,835 
MATERIAL 
LAB. TECHNICIANS 
TOOLING 
63 52 
572 
115 
572 
PRODUCTION 
MFG. 
Q&RA 
TECHNICIANS 
2 
- 12 
31 
1 
2 
13 
43 
SUBTOTAL 
MAT. & ADM. BURDEN 
TOTAL MATERIAL 
65 
22 
87 
' 
67 
229 
904 
3 
1 
4 
743 
252 
995 
TOTAL PART II COST 2,208 10,236 386 12,830 
PART 
MLLV 
NON-RECURRING COSTS 
II-A LH2 TANK - E/M 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
ELEMENT OF COST TABLE 3.2.1.2-IV MANHOURS DOLLARS 
BASIC DESIGN 
1. Laboratory Technicians 
Subtotal 
2. Q&RA 
150,000 
90.000 
180,000 
6,000 
1,771,500 
.291$.00 
2,063,100 
58, 20 
TOTAL ENGINEERING LABOR 186,000 2,121,420 
MATERIAL 
3. Laboratory Technicians 
4. Q&RA 
Subtotal 
5. Material and Adm. Burden 
TOTAL MATERIAL 
63,00 
_ 
1 00 
__64800 
2 203 2 
86,832 
TOTAL ENGINEERING COST 2,208,252 
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MLLV 
NON-RECURRING COSTS 
LH2 TANK - E/M 
PART IIB ASSEMBLY OR SYSTEM 
TOOLING 
TABLE 3.2. 2- ICOLUMN COLUMN II COLUMN 	 III 
EL-AENT OF COST 	 MANHOURS MANHOURS DOLLARS
 
TOOL 	 DESIGN .123392 1.457,260 
1. Lab. Tech. 	 24,678 239,874
 
TOTAL 	ENGR. 148,070 1 697 134 
Fabrication and Erection
 
Fab. & Assembly 364,581 3,543,727 
Misc. Charges 7.8% 
_ 276,411 
Maintain ,&Add 
In Scope Changes 1.1% 4, 	 38980 
SUBTOTAL (A) 397,0 9 	 3,859,118
 
2. 	Tool and Production Planning 111,168 1,080,553
 
SUBTOTAL (B) 508,197 4,939,681
 
3. 	Direct Distributable 1 7,049 1,234,917
 
SUBTOTAL (C) 635,246 6,174,588
 
4. Training 6,988 67,920
 
SUBTOTAL (D) 642,234 6,242,508
 
5. Q&RA 	
-28,447 1,248,501
 
6. 	Manufacturing Tech. 12.202 14411o
 
TOTAL PRODUCTION LABOR 782,883 7,635,119
 
MATERIAL
 
7. Tooling 	 571,867
 
8. Lab. Tech. 	 51,824
 
9. Q&RA 	 38.534 
10. 	Manufacturing Tech.
 
MATERIAL SUBTOTAL (E) 674,427
 
11. Material & Adm. Burden 	 229,305
 
TOTAL 	 MATERIAL 9_2 
TOTAL 	 TOOLING COST 10.235.985 
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MLLV 
PART IIB
 
MAN UFACTURING 
MANUFACTURING TEST 
LH2 TANK-TOOLING 
- E/M
 
ASSEMBLY OR SYSTEM 
TABLE 3.2.1.2-VI 
Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

(0) Training 
Subtotal 	(C) 

(4) Mfg. Tech. 

Subtotal (D) 

(5) 	 Q&RA 
Total Mfg. Test Labor 
Material
 
(6.) Q&RA 

(7) 	Mfg. Tech. 

Subtotal (E) 

(8) Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost
 
Manhours Do airs
 
18,229 177,186
 
5,833 56,699
 
24,062 233,885
 
7,700 74,843
 
31,762 308,728
 
349 3,395
 
32,111 312,123
 
61o 7,205
 
32,721 319,328
 
6,422 62,424
 
39,143 381,752
 
1,927
 
1,068
 
2,995
 
1,018
 
4,013
 
385,765
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3.2.1.3 LOX Tank 
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TABLE 3.2.1.3-I 
MLLV COST SUMMARY LOX TANK - ENGINE MODULE A [] BE]C (IN THOUSAMS) 
ELEMENT OF COST 
PROGRAM 
PART 
MGMT. 
I 
CONT. END 
PART II 
ITEM ACILITIE1 LOGISTICS 
PART III PART IV OTHER TOTAL 
M/H $ M/H $ - $ $ M/H $ 
PROGRAM EXECUTIVE .6 71 6 71 
PROGRAM PLAN.& REPT. 15 177 15 177 
INDUSTRIAL RELATIONS 3 31 3 31 
ENGINEERING 201 2,376 201 2,376 
LAB TECHNICIANS 40 390 40 390 
TOOLING 189 1 834 189 1834 
PRODUCTION 
MANUFACTURING-TEST 9 87 9 87 
MANUFACTURING TECH. 5 57 5 57 
Q&RA 56 545 56A545 
'FACILITIES 
DIRECT DIST 50 486 50 486 
TRAINING 26 3 26 
TOTAL DIRECT LABOR 
MATERIAL 
7 Z5 .80i =77 6g080
p47 347 
LOGISTIC HARDWARE 
BURDEN 
-l117 
TOTAL MATERIAL 464 464 
TOTAL OTHER-
TOTAL COST 279 6,265 6,544 
MLLV
 
PART I 
- LOX TANK - E/M 
ASSEMBL OR SYSTEM 
TABLE 3.2.1.3-I 
Element of Cost nh 
Direct Labor 
Engineering 
 201
 
Logistics 
Laboratory Technician 
 40
 
Production
 
Tooling 
 189
 
Manufacturing Test 
 9 
~56Q&RA 
 5 
Facilities
 
Manufacturing Technician 
 5 
Total Direct Labor 
 500
 
Program Executive 
Program Planning & Reporting 

Industrial Relations 

Total Labor - Part I 
Material 
Program Planning & Reporting
 
Industrial Relations
 
Material Subtotal
 
Material & AdminisLrative-Burden
 
Total Material
 
TOTAL COST - PART I 
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(In Thousands)

nhours Dollars 
6 71 
15 177 
3 31 
24 279 
279
 
TABLE 3.2.1.3-111 
MLLV PART II COST SUMM4ARY LOX TANK - E/M A n B C El (IN THOUSANDS) 
ELEMESNT OF COST 
DESIGN 
EESENGINEERING 
PRODUCTION DESIGN & FAB.
TOOLING MANTACTURINGTEST TOTAL 
M/H $ M/H $ M/H $ M/H $ N/H $ 
ENGINEERING 150 1,772 51 604 201 2,376 
LAB TECHNICIANS 30 291 10 99 4o 390 
TOOLING 09.- 1,834 189 1894 
PRODUCTION 
MANUFACTURING TEST 9 87 9 87 
MANUFACTURING TECH. 5 54 3 5 57 
Q&RA 6 58 48 464 2 23 56 545 
IDIRECT DIST 47 458 3 28 50 486 
TRAINING 3 25 1 3 26 
TOTAL DIRECT LABOR 83,538 15 142 553 5,801 
MATERIAL 
LAB. TECHNICIANS 63 22 85 
TOOLING 237 237 
PRODUCTION 
MFG. TECHNICIANS 8 8 
Q&RA 22 14 i 17 
SUBTOTAL 65 281 I 347 
MAT. & ADM. BURDEN 22 95 117 
TOTAL MATERIAL 
___ 76 i 464 
TOTAL PART II COST 2,208 3,914 143 6,265 
ELEMENT OF 
PART 
COST 
MLLV 
NON-RECURRING COSTS 
II-A LOX TANK - E/M 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
TABLE 3.2.1.3-IV 
MANHOURS DOLLARS 
BASIC DESIGN 
1. Laboratory Technicians 
Subtotal 
2. Q&RA 
150,000 
30,000 
180,000 
6.000 
1,771,500 
291,600 
2,063,100 
58,320 
TOTAL ENGINEERING LABOR 186,000 2,121,420 
MATERIAL 
3. Laboratory Technicians 
4. Q&RA 
Subtotal 
69.000 
1l800 
648o00 
5. Material and Adm. Burden 
TOTAL MATERIAL 
22032 
86,832 
TOTAL ENGINEERING COST 2,208,252 
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MLLV, 
NON-RECURRING COSTS 
ELLEMENT OF COST 
LOX TANK - E/M 
PART IIB ASSEMBLY OR SYSTEM 
TOOLING 
TABLE 3.2.1.3-V COLUMN I 
MANHOURS 
COLUMN II 
MANHOURS 
COLUMN III 
DOLLARS 
TOOL DESIGN 51,119 603,715 
1. Lab. Tech. 10,224 99,375 
TOTAL ENGR. 61,343 703,090 
Fabrication and Erection 
Fab. & Assembly 
Misc. Charges 7.8% 
Maintain & Add 
In Scope Changes 1.1% 
135,381 
10,50 
1,489 
1,315,903 
102640 
14,474 
SUBTOTAL (A) 147,430 1,433,017 
2. Tool and Production Planni._41,280 401,245 
SUBTOTAL (B) 188,710 1,834,262 
3. Direct Distributable 
SUBTOTAL (C) 
4. Training 
47,178 
235,888 
2,594 
458,565 
2,292,827 
25,220 
SUBTOTAL (D) 238,482 2,318,047 
5. Q&RA 47,696 463,609 
6. Manufacturing Tech. 4,531 53,512 
TOTAL PRODUCTION LABOR 290,709 2,835,168 
MATERIAL 
7. Tooling 
8. Lab. Tech. 
9. Q&RA 
10. Manufacturing Tech.MATERIAL SUBTOTAL (E) 
236,917 
21,470 
14,909 
7,929 
280,625 
11. Material & Adm. Burden 
TOTAL MATERIAL 
95,413 
376,038 
TOTAL TOOLING COST 3.914.296 
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MLLV 
PART IIB
 
MAN UFACTURING 
MANUFACTURING TEST 
LOX TANK-TOOLING - E/M 
ASSEMBLY OR SYSTEM
 
TABLE 3.2.1.3-VI
 
Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

(3) 	 Training 

Subtotal (C) 

(4) Mfg. Tech. 

Subtotal (D) 

(5) Q&RA 

Total Mfg. Test Labor 

Material
 
(6) Q&RA 
(7) Mfg. Tech. 

Subtotal 	 (E) 
(8) 	 Material & Adm. Burden 

Total MaLerial 

Total Mfg. Test Cost 

Manhours Doll ar-,
 
6,769 65,795
 
2,166 21,054
 
8,935 86,849
 
2,859 27,791
 
11,794 114,640
 
130 1,261
 
11,924 115,901
 
227 2,675
 
12,151 118,576
 
2,385 23,179
 
14.536 141,755
 
715 
396
 
1,111 
378 
1,489
 
143,244
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3.2.1.4 Tunnels 
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TABLE 3.2.1.4-I 
MLLV COST SUMMARY 
TUNNELS - ENGINE MODULE 
A] BR C ] (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM ACILITIE LOGISTICS TOTAL 
ELEM4ENT OF COST PART I PART II PART III PART IV 
PROGRAM EXECUTIVE 1 17 
/ $ -$ s OTHER M/H 
1 
s 
17 
PROGRAM PLAN.& REPT. 4 46 4 46 
INDUSTRIAL RELATIONS 1 8 1 8 
ENGINEERING 69 817 69 817 
LAB TECHNICIANS 14 135 14 135 
TOOLING 34 329 34 329 
PRODUCTION 
MANUFACTURING TEST 2 16 2 16 
MANUFACTURING TECH. 1 10 1 10 
Q& RA 
H ~~11 111 
____ 
___ 
___11 111 
FACILITIES 
DIRECT DIST 9 87 9 87 
TRAINING 5 5 
TOTAL DIRECT LABOR 6 71 140 1,150 146 1,581 
MATERIAL 83 83 
LOGISTIC HARDWARE 
BURDEN 28 28 
TOTAL MATERIAL 11i iii 
TOTAL OTHER 
TOTAL COST 71 1,621 $1,692 
7 
-f= =--___ 
____ 
MLLV 
PART I 
Element of Cost 
Direct Labor 
TINhEMS - ENGINE MODULEASSEMBLY OR SYSTEM 
TABLE 3 .2.1.4-1I 
Manhours Manhours Doll ars 
Engineering 69 
Logistics 
Laboratory Technician 14 
Production 
Tooling 34 
Manufacturing Test 2 
Q&RA 11 
Facilities 
Manufacturing Technician 1 
Total Direct Labor 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
1 
4 
1 
17 
46 
8 
Total Labor - Part I 6 71 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & AdminisLrative Burden 
Total Material 
TOTAL COST - PART I $71 
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TABLE 3.2.1.4-III 
MLLV PART II COST SUMMARY 
TUNNELS - ENGINE MODULE 
A [ B Clc ] (IN THOUSANDS) 
ELEMENT OF COST 
DESIGN 
M/H $ M./H 
ION 
$ 
DESIGN & FAB. 
TOOLING 
M/H $ 
MANUFACTURING 
TEST 
$/Hs N/H 
TOTAL 
$ 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
60 
12 
709 
117 
9 
2 
34 
108 
18 
329 
69 
14 
34 
817 
135 
329 
PRODUCTI ON 
MANUFACTURING 
MANUFACTURING 
Q&RA 
TEST 
TECH. 
2 23 
1 
9 
10 
83 
2 16 
5 
2 
1 
11 
16 
10 
ill 
ti 
CD 
IDIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
8 
63 
82 
635 
1 
3 
5 
26 
9 
140 
87 
1,510 
LAB. TECHNICIANS 
TOOLING 
25 4 
43 
29 
43 
PRODUCTION 
MFG. TECHNICIANS 1 1 
Q&RA 
SUBTOTAL 
MAT. & ADM. BURDEN 
TOTAL MATERIAL 
7 
ii 
43 
3 
51 
17 
68 
10 
83 
28 
ill 
TOTAL PART II COST $892 $703 $26 $1,621 
ELEMENT OF 
PART 
COST 
NLLV 
NON-RECURRING COSTS 
II-A TUNNELS - ENGINE 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
3.2..4-Iv 
MODULE 
MANHOURS DOLLARS 
BASIC DESIGN 
1. Laboratory Technicians 
Subtotal 
0 
_2,oln 
72F 
$708,600 
116,640 
$2524 0 
2. Q&RA __ 0 23,328 
TOTAL ENGINEERING LABOR 4848 ,568 
MATERIAL 
3. Laboratory Technicians 
4. Q&RA 
Subtotal 
5. Material and Adm. Burden 
TOTAL MATERIAL 
$ 25,200 
7,200 
$ 32,400 
11,016 
$ 43,416 
TOTAL ENGINEERING COST $9/J _ 4 
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MLLV 
NON-RECURRING COSTS 
TUNNELS - ENGINE MODULE
 
PART IIB ASSEMBLY OR SYSTEM
 
TOOLING
 
TABLE 3 .2. 1 . 4-OLUMN I COLUMN II COLUMN III 
ELEMENT OF COST MANHOURS MANHOURS DOLLARS 
TOOL DESIGN -.9.__- $108,475 
1. 	 Lab. Tech. 1.837 17,856 
TOTAL ENGR. 11.022 $126,331 
Fabrication and Erection
 
Fab. & Assembly 24 324 236,429 
Misc. Charges 7.8% 1 18,441 
Maintain & Add 
In Scope Changes 1.1% 262 2,600 
SUBTOTAL (A) -2L4Z 257,470 
2. 	 Tool and Production Planning...4fl 72,091 
SUBTOTAL (B) 33_906 329,561 
3. 	Direct Distributable 8,476 82,390 
SUBTOTAL (C) 42,382 411,951 
4. Training 466 4,530 
SUBTOTAL (D) 42,848 416,481 
5. Q&RA 	 8,570 83,296 
6. 	 Manufacturing Tech. 1 9,615 
TOTAL PRODUCTION LABOR 52,232 $509,392 
MATERIAL
 
7. Tooling 	 $ 42,568 
8. Lab. Tech. 	 3,858 
9. Q&RA 	 2,571
 
10. 	Manufacturing Tech. 1,425
 
MATERIAL SUBTOTAL (E) 50,422
 
11. 	 Material & Adm. Burden 17,143 
TOTAL MATERIAL 
IOTAL 	 TOOLING COST 
222 
MLLV
 
PART IIB
 
MANUFACTURING
 
MANUFACTURING TEST
 
TUNNELS - TOOLING
 
ASSEMBLY OR SYSTEM
 
IST UNIT COST
 
TABLE 3.2.1.4-VI
 
Element of Cost 

Component 	Test 

Component 	Test Planning 

(I) Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

(') 	 Training 

Subtotal (C) 

(4) 	Mfg. Tech. 

Subtotal (D) 

(5) 	 Q&RA 
Total Mfg. Test Labor 
Material 
(6) Q&RA 
(7) Mfg. 	Tech. 

Subtotal 	 (E) 
(8) Material & Adm. Burden 

Total Material 
Total Mfg. Test Cost 
Manhours DO l a rs 
1,216 $ 11,820 
389 3,782 
1,605 15,602 
514 4,992 
2,119 20,594 
23 	 226
 
2,142 20,820 
41 	 479
 
2,183 21,299 
428 4,164 
2,611 $ 25,463 
129
 
71
 
200 
68
 
268
 
$ 25,731 
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3.2.1.5 Thrust Structure 
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TABLE 3.2.1.5-1 THRUST STRUCTURE - ENGINE MODULEMLLV COST SUMMARY A ] BE] CE] (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS I 
ELEMENT OF COST PART II FART III PART IV OTHER 
M/H $ M/H $ $ $ M/H $ 
PROGRAM EXECUTIVE 15 171 15 177 
PROGRAM PLAN.& REPT. 38 444 38 444 
INDUSTRIAL RELATIONS 8 79 8 79 
ENGINEERING 264 3,121 264 3,121 
LAB TECHNICIANS 53 514 53 514 
TOOLING 699 6,791 699 6,791 
PRODUCTION 
MANUFACTURING TEST 33 322 33 322 
MANUFACTURING TECH. 18 208 18 208 
Q&RA 
_189 1,83j 189 1,831 
FACILITIES 
DIRECT DIST 186 1,80_ 186 1,801 
TRAINING 10 9 e 10 98 
TOTAL DIRECT LABOR 61 70C 1.452 14,68d 1 1,513 15,386 
MATERIAL 1,07 __1,077 
LOGISTIC HARDWARE 
BURDEN 365 365 
TOTAL MATERIAL 
_ 1,44C 1,442 
TOTAL OTHER 
TOTAL COST 70 16,12 16,8281,2 
MLLV
 
PART I
 
THRUST STIU R - EpcTNW MODULE
 
ASSDMBLY OR SYSTEM
 
TABLE 3.2.1.5-II
 
(In Thousands)
Element of'Cost 
 Manhours Manhours Dollars
 
Direct Labor
 
Engineering 264
 
Loisti cs
 
Laboratory Technician 53
 
Production
 
Tooling 
 699
 
Manufacturing Test 
 44
 
Q&RA 
 , 189
 
Facilities
 
Manufacturing Technician 
 18
 
Total Direct Labor 1,256
 
Program Executive 
 15 177
 
Program Planning & Reporting 38 
 444
 
Industrial Relations 

--- 79 
Total Labor - Part I 61 700
 
naterial 
Program Planning & Reporting 
 1
 
Industrial Relations 
 1
 
Material Subtotal 
 2 
Material & Administrative Burden
 
Total Material 
 2
 
TOTAL COST - PART I $ 702
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TABLE 3.2.1.5-III THRUST STRUCTURE - ENGINE MODULE 
MLLV PART II COST SUMMARY A Ql BE] C [] (IN THOUSANDS) 
DESIGN PRODUCTION DESIGN & FAB. MANUFACTURING TOTALTEST
TOOLING
ELEMENT OF COST ENGINEERING 
M/H $ M/H $ M/H $ M/H M/H $ 
ENGINEERING 75 886 189 2,235 264 3,121
 
LAB TECHNICIANS 15 146 38 368 53 514
 
TOOLING 699 6,791 699 6,791
 
PRODUCTION
 
MANUFACTURING TEST 33 322 33 322
 
MANUFACTURING TECH. 17 198 1 10 18 208
 
Q&RA 3 29 177 1,716 9 86 189 1,831
 
IDIRECT DIST 175 1,698 11 103 186 1,801
 
TRAINING 10 93 5 10 98
 
TOTAL DIRECT LABOR 
TC 1.061 1,303 13,100 54 525 1,452 14,686 
MATERIAL 
LAB. TECHNICIANS 31 80 ill
 
TOOLING 877 877
 
PRODUCTION
 
MFG. TECHNICIANS 1 29 1 30
 
Q&RA 1 53 3 57
 
SUBTOTAL 32 ! 1,039 4 1,075
 
MAT.& ADM. BURDEN 11 353 1 365
 
TOTAL MATERIAL 43 1,392 15 1,440
 
TOTAL PART II COST 1,104 14,492 530 16,126 
MLLV 
NON-RECURRING COSTS
 
PART II-A THRUST STRUCTURE - ENGINE MODULE 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
ELEMENT 	 OF COST TABLE 3 .2.1.5-IV MANHOURS DOLLARS 
BASIC DESIGN 	 75,000 $885,750 
1. 	Laboratory Technicians 15,000 145,800 
Subtotal 90,000 1,031,550 
2. Q&RA 	 3,000 29,160 
TOTAL ENGINEERING LABOR 	 93,000 1,060,710 
MATERIAL
 
3. Laboratory Technicians
 
4. Q&RA 	 900
 
Subtotal 	 32,400
 
11,016
5. 	Material and Adm. Burden 
TOTAL MATERIAL 43 416 
TOTAL ENGINEERING COST 	 1,104 126
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MLLV
 
NON-RECURRING COSTS
 
THRUST STRUCTURE - ENGINE MODULE 
PART lIB ASSEMBLY OR SYSTEM 
TOOLING
 
TABLE 3.2.1. 5-V JOLUMN I COLUMN II COLUMN III
 
ELEMENT OF COST MANHOURS MANHOURS DOLLARS
 
TOOL DESIGN 	 189,264 $2.235io208 
1. Lab. Tech. 	 37,853 367,929 
TOTAL ENGR. 227,117 2,603,137 
Fabrication and Erection 
Fab. & Assembly 501,228 4,871,936 
Misc. Charges 7.8% 39,096 380i010 
Maintain & Add 
In Scope Changes 1.1% - .5 14 53,591 
SUBTOTAL (A) 545,838 	 5,305,537 
2. 	 Tool and Production Plannig 1_52,L834 1,485,550 
SUBTOTAL (B) 698,672 6,791,087 
3. 	Direct Distributable 174,668 1,697,772 
SUBTOTAL (C) 873,340 8,488,859 
4. Training 9,607 93,377 
SUBTOTAL (D) 882,947 8,582,236 
5. Q&RA 	
_16,.589 1,716,447
 
6. Manufacturing Tech. 16,776 	 198,123 
TOTAL PRODUCTION LABOR 1,076,312 $ 10,496,806 
MATERIAL 
7. Tooling 	 $ 877,149 
8. Lab. Tech. 	 79,491
 
9. Q&RA 
 52P9 	7
 
10. 	 Manufacturing Tech. 9 P 3 8 
MATERIAL SUBTOTAL (E) 
_L3ij.5 
11. 	 Material & Adm. Burden 353,252 
TOTAL MATERIAL 
__a3L7 
TOTAL 	TOOLING COST $ 14,492,170 
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MLLV 
PART TIB
 
MANUFACTURING
 
MANUFACTURING TEST
 
THRUST STRUCTURE - TOOLING -
ASSEMBLY OR SYSTEM 
IST UNIT COST 
TABLE 3.2.1.5-VI 
Element of Cost 
Component Test 

Component Test Planning 
(1) Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

(3) 	 Training 

Subtotal (C) 

(4) 	Mfg. Tech. 

Subtotal (D) 

(5) Q&RA 

Total Mfg. Test Labor 

Material
 
(6) Q&RA 

(7) Mfg. 	Tech. 

Subtotal 	 (E) 
(8) Material & Adm. Burden 
Total Material 

Total Mfg. Test Cost 
ENGINE 	MODULE
 
Manhours Doll ars
 
25,061 $243,593
 
8,020 77,950 
33,081 321,543 
10,586 102,893 
43,667 424,436 
480 	 4,669
 
44,147 429,105 
839 9,905 
44,986 439,010 
8,829 85,821 
53,815 524,831 
2,649
 
1,468 
4,117 
1,400 
5,517 
$530,348 
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3.2. 1.6 Structure Assembly 
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TABLE 3.2.1.6-I 
MLLV COST SUMMARY STRUCTURE ASSEEBLY - ENGINE MODULE A [ B E] Co] (IN THOUSANDS) 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM MGMT. 
PART I 
M/H $ 
1 9 
CONT. END ITEM 
PART II 
M/H $ 
FACILITIE 
PART III 
LOGISTICS 
PART IV 
IV OTHER /H 
MiH 
TOTAL $ 
9 
PROGRAM PLAN.& REPT. 2 26 26 
INDUSTRIAL RELATIONS 4 2 
ENGINEERING 60 709 -70 
LAB TECHNICIANS 12 117 O 7Q1 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 23 _2 2 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR a 39 74 849 77 888 
MATERIAL 32 32 
LOGISTIC HARDWARE 
BURDEN i 1i 
TOTAL MATERIAL 43 43. 
TOTAL OTHER 
TOTAL COST 39 892 931 
n - - = -_ _ _ _ _ _ _ _ _ _ _ _ _931_ 
MLLV 
PART :r 
STRUCTURE ASSEMBLY - E/M
ASSBIBLY OR SYSTEM 
Element of Cost 
Direct Labor 
TABLE 3.2.1.6-I 
Manhours Manhours Dollars 
Engineering 
Loistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
60 
12 
2 
Total Direct Labor 74 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
9 
26 
4 
Total Labor 
- Part I 3 39 
Mat erial 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & Administrative Burden 
Total Material 
TOTAL COST - PART I 39 
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TABLE 3.2.1.6-III 
MLLV PART II COST SUMMARY STRUCTURE ASSEMBLY - E/M 
DESIGN PRODUCDESIGN & FAB. 
ELEMENT OF COST ENGINEERING TION DESGNTOOLING 
M/ $ M/H $ M/ $ 
ENGINEERING 60 709 
LAB TECHNICIANS 12 117 
TOOLING 
A [ B 5 
MANUFACTURINGTEST 
M/ $ 
C [] 
M/H 
60 
la 
(IN THOUSANDS) 
TOTA 
$ 
709 
117 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 2 23 2 23 
IDIRECT DIST 
'TRAINING 
TOTAL DIRECT LABOR 74 849 
MATERIAL 
LAB. TECHNICIANS 
TOOLING 
25 25 
PRODUCTION 
MFG. TECHNICIANS 
Q&RA 
SUBTOTAL 
MAT.& ADM. BURDEN 
TOTAL MATERIAL 
7 
32 
11 
49 
7 
'32 
11 
43 
TOTAL PART II COST 892 892 
MLLV 
NON-RECURRING COSTS
 
PART II-A STRUCTURES - E/M 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
ELEMENT OF COST TABLE 3 .2.1. 6-IV MANHOURS DOLLARS 
60,000 708,600
BASIC DESIGN 

1. 	Laboratory Technicians 12,000 116, 64 
72,000 825,240Subtotal 

2. Q&RA 	 2,400 23,32 
TOTAL ENGINEERING LABOR 	 74,400 848,568 
MATERIAL
 
25,200
3. 	Laboratory Technicians 

7,200
4. 	Q&RA 

32,400
Subtotal 

li,016
5. 	Material and Adm. Burden 

43,416
TOTAL MATERIAL 
TOTAL ENGINEERING COST 	 891._84 
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PRECEDING PAGE BLANK NOT FILMED. 
3.2.2 Systems - Injection Stage - Engine Module 
The Get Ready Cost for the system components of the Injection Stage - Engine 
Module are displayed in Figure 3.2.2.0-1. The cost details of the system
components are contained in the appropriate subparagraphs, as indicated. 
Table 3.2.2.0-I is a total Get Ready Cost of these systems. 
These costs are comprised of basic (or non-recurring) engineering costs required
to produce the basic tooling, fabrication and assembly of tooling, and basic articledesign including all engineering such as manufacturing liaison and coordination 
required to produce the first article. These costs are non-recurring in that they 
are experienced once during the production life of a model. 
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3. .2 0 3 .2 .2.1 
ECHLNO : NTEAROP-&N 
NTHUANREDOLS 
DOL AR AREI N T O S D. 
IN LOWER RIGHT CORNERNUMBERS 
DESIGNATE APPLICABLE SECTION FOR COST DETAILS. NUMBER 
COSTS 
MODULE SYSTEMS ENG2NE 
MLLLV INJECTION STAGE 
FIGURE 3.2.2.0-1 
"A" COSTS GET READY, 
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SYSTEMS - ENGINE MODULE 
TABLE 3.2.2.0-I 
MLLV COST SUMMARY A90 B[]C C] (IN THOUSANDS) 
ELEMEENT OF COST 
PROGRAM MGMT. 
PART I 
CONT. END ITEM 
PART II 
LAILITIEc 
PART III 
LOGISTICS 
PART IV TO AL 
M/H $ M/H$ $H $ 
PROGRAM EXECUTIVE 25 - 298 25 298 
PROGRAM PLAN;& REPT. 65 754 65 754 
INDUSTRIAL RELATIONS 15 -133 13 133 
ENGINEERING 1,546 18,252 1,546 18,252 
LAB TECHNICIANS 309 3,005 309 3,005 
TOOLING 169 1,636 169 1,636 
PRODUCTION 
MANUFACTURING TEST 5 - 52 5 52 
MANUFACTURING TECH. 5 48 5 48 
Q& RA 104 1,012 104 1,012 
FACILITIES 
DIRECT DIST, .5 U 6 45 426 
TRAINING 1 23 1 23 
TOTAL DIRECT LABOR 105 1,185 2,184 24,454 2,289 25,639 
MATERIAL 2 997 998 
LOGISTIC HARDWARE 
BURDEN 337 337 
TOTAL MATERIAL 1 1334 I335 
TOTAL OTHER 
TOTAL COST 1,186 25,788 26,974 
2. 1 Propulsion/Mechanical System 
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SYSTEM - EMPROPULSION & MECHANICALTABLE 3.2.2.1-I 
KLLV COST SUMMARY A [ BQ C [ (IN THOUSAIDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS T 
PART III PART IV OTHEROTALI IIELE4ENT OF COST PART PART 

M/H $ M/H $ _- $ $ _$
 
PROGRAM EXECUTIVE 5 63 5 63 
PROGRAM PLAN.& REPT. l4 161 i1 161 
INDUSTRIAL RELATIONS 3 28 3 28 
ENGINEERING 313 3,701 313 3,701
 
LAB TECHNICIANS 63 609 63 609 
TOOLING 50 482 50 482
 
PRODUCTION
 
MANUFACTURING TEST 2 23 2 23
 
MANUFACTURING TECH. 1 1-4 1 14 
Q & R A 26 245 26 245 
FACILITIES
 
DIRECT DIST i1 128 13 128 
TRAINING 7 7 
TOTAL DIRECT LABOR 22 252 468 5,209 490 5,461 
MATERIAL 1 204 205
 
LOGISTIC HARDWARE
 
BURDEN 62 69 
TOTAL MATERIAL 1 273 274
 
TOTAL OTHER 
TOTAL COST 253 5,482 $5,735 
MLLV 
NON-RECURRING
 
PART I 
PROPULSION & MECHANICAL SYSTEM - EM 
ASSEMBLY OR SYSTEM 
TABLE 3.2.2.1-II
 
(In Thousands)

Element of Cost 
 Manhours Manhours Dollars
 
Direct Labor
 
Engineering 
 313
 
Logistics
 
Laboratory Technician 63
 
Production
 
Tooling 
 50
 
Manufacturing Test 
 2
 
Q&RA 26 
Facilities
 
Manufacturing Technician 
 1
 
Total Direct Labor 455
 
Program Executive 
 5 63
 
Program Planning & Reporting 1.4 161
 
Industrial Relations 
 3 28
 
Total Labor 
- Part I 22 252
 
Material
 
Program Planning & Reporting
 
Industrial Relations 
 1
 
Material Subtotal 
 1
 
Material & Administrative Burden
 
Total Material 
 1
 
TOTAL COST - PART I 
-$253 
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TABLE 3.2.2.1-IIl PROPULSION & MECHANICAL SYSTEM - EM 
MLLV PART II COST SUMMARY A Q BQ C ] (IN THOUSANDS) 
.DESIGN PRODUCTION DESIGN & FAB. MANUFACTURING TOTAL 
ELEMENT OF COST ENGINEERING TOOLING TEST 
M/H $ M/H $ M/H $ M/H $ M/H $ 
ENGINEERING 300 3,543 13 158 313 3,701 
LAB TECHNICIANS 60 583 3 26 63 609 
TOOLING 50 482 50 h82 
PRODUCTION 
MANUFACTURING TEST 2 23 2 23 
MANUFACTURING TECH. 1 14 1 14 
Q&RA 12 1-17 13 122 1 6 26 245 
IDIRECT DIST 12 120 1 8 13 128 
TRAINING 7 7 
TOT DIRECT LABOR 372 4,243 92 929 4 37 468 5,209 
LA) MATERIAL .. .. .. .. . . 
LAB. TECHNICIANS 126 6 132 
TOOLING 62 62 
PRODUCTION 
MFG. 
Q&RA 
TECHNICIANS 1 
4 
2 
4 
2 
8 
SUBTOTAL 130 74 204 
MAT.& ADM. BURDEN 44 25 69 
TOTAL MATERIAL 174 99 273 
TOTAL PART IT COST $4,417 $1,028 $ 37 $5,482 
MLLV 
NON-RECURRING COSTS 
PART II-A PROPULSION & MECHANICAL SYSTEM - EM 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
ELEMENT OF COST TABLE 3. 2.2.1-IV MANHOURS DOLLARS 
BASIC DESIGN 300,000 $3,543,000 
1. Laboratory Technicians 60,000 583,200 
Subtotal 360.000 4.126.200 
2. Q&RA 12,000 ll6,640 
TOTAL ENGINEERING LABOR 372,000 $4,242,840 
MATERIAL 
3. Laboratory Technicians 126oo 
4. Q&RA 3,600 
Subtotal 129,600 
5. Material and Adm. Burden .064 
TOTAL MATERIAL $ 173.664 
TOTAL ENGINEERING COST $4 416,504 
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MLLV 
NON-RECURRING COSTS 
PROPULSION & MECHANICAL SYSTEM - EM 
PART II ASSEMBLY OR SYSTEM 
TOOLING 
TABLE 3.2.2.1-V COLUMN I COLUMN II COLUMN III 
EIE2ENT OF COST MANHOURS MANHOURS DOLLARS 
TOOL DESIGN 13,421 158,502 
1. Lab. Tech. 2,684 26,090 
TOTAL ENGR. 16,105 184,592 
Fabrication and Erection 
Fab. & Assembly 35,545 345,497 
Misc. Charges 7.8% 2,773 2,949 
Maintain & Add 
In Scope Changes 1.1% 391 3,800 
SUBTOTAL (A) 38,709 376,246 
2.. Tool and Production PlanninuulO838 105,348-
SUBTOTAL (B) 49,547 481,594 
3. Direct Distributable 12;387 120,398 
SUBTOTAL (C) 61,934 601,992 
4. Training 681 6,621 
SUBTOTAL (D) 620615 6o8,613 
5. Q&RA 12,523 121,723 
6. Manufacturing Tech. 1,190 14,049 
TOTAL PRODUCTION LABOR 76,328 $ 744,385 
MATERIAL 
7. Tooling $ 62,204 
8. Lab. Tech. 
9. QRA 
5,736 
T3­
10. Manufacturing Tech. 2,083 
MATERIAL SUBTOTAL (E) 72 680 
11. Material & Adm. Burden 25,051 
TOTAL MATERIAL 98,731 
TOTAL TOOLING COST $1,027,708 
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MLLV 
PART IIB 
MANUFACTURING 
MANUFACTURING TEST 
PROPUISION & MECHANICAL SYSTEM TOOLING 
ASSEMBLY OR SYSTEM 
IST UNIT COST 
- EM 
Element of Cost 
TABLE 3.2.2.1-VI 
Manhours Do 1 ars 
Component Test 1,777 $ 17,272 
Component Test Flanning 569 
(2) Subtotal (A) 2,346 22,799 
(2) Direct Distributable 751 
(3) 
Subtotal (B) 
Training 
3,097 
333 
30,094 
Subtotal (C) 3,131 30,424 
(4) Mfg. Tech. 59 702 
Subtotal (D) 3,190 31,126 
(5) Q&RA 626 6,085 
Total Mfg. Test Labor 3.816 $ 37,211 
Material 
(6.) Q&RA 188 
(7) Mfg. Tech. 104 
(8) 
Subtotal (E) 
Material & Adm. Burden 
292 
99 
Total Material 391 
Total Mfg. Test Cost $ 37,602 
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3.2.2.2 Electrical System 
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TABLE 3.2.2.2-I ELECTRICAL SYSTEM - E/M 
MLLV COST SUMMARY A E] B[ Cf- (IN THOUSANDS) 
PROGRAM MONT. CONT. END ITEM FACILITIES LOGISTICS 
ELE4ENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
PART I 
T/H 
8 
2 
$ 
36 
92 
16 
PART II 
$ 
---
PART III PART IV 
OTHER 
TOTAL 
3 
8 
2 
ENGINEERING 186 2,197 
186 
LAB TECHNICIANS 37 362 
1637 
TOOLING 22 215 22 
PRODUCTI
ON 
MANUFACTURING TEST 
MANUFACTURING TECH. 1 7 1 
QA 13 128 13 
~FACILITIES_ 
__ 
DIRECT DIST 
-7 57 
_ 7 
TRAINING 
__ _ _ _3 _ __ _ 
TOTAL DIRECT LABOR 13 4 266 280 
MATERIAL 13 
LOGISTIC HARDWARE - - 16o 
BURDEN 54 
TOTAt MATERIAL 
TOTAL OTHER 
TOTAL COST 144 3,193 
-­ = = = -­ ___ __ __ ____ _ 
36 
92 
16 
2,197 
362 
215 
7 
128
 
, 

3 
13 32 
123
 
16o
 
54 
54
 
$3,337 
$3o337__
 
MLLV
 
PART I 
ELECTRICAL 
- E/M 
ASSEMBLY OR SYSTEM 
TABLE 3.2.2.2-11 
Element of Cost Manhours 
Direct Labor
 
Engineering 
 186
 
Logistics
 
Laboratory Technician 
 37
 
Production
 
Tooling 
 22
 
Manufacturing Test 
 1
 
Q&RA 13 
Facilities
 
Manufacturing Technician 
 1
 
Total Direct Labor 
 260
 
Program Executive 

Program Planning & Reporting 

Industrial Relations 
Total Labor 
- Part I 
Material 
Program Planning & Reporting
 
Industrial Relations
 
Material Subtotal
 
Material & Administrative Burden 
Total Material
 
TOTAL COST - PART I 
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Manhours Dollar­
3 36 
8 92 
2 16 
13 $214 
$244
 
TABLE 3.2.2.2-111 ELECTRICAL SYSTEM - E/Nl 
MLLV PART II COST SUMMARY 
DESIGN PRODUCTION DESIGN & FAB.ELEMENT OF COST EGNRIGTOOLING 
M/H $ M/H $ M/H $ 
A B 
MANUFACTURING
TEST 
M/H $ 
lC 
_____ 
M/H 
(IN THOUSANDS) 
TOTAL 
______ 
$ 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
180 
36 
2,126 
350 
6 
1 
22 
71 
12 
215 
186 
37 
22 
2,197 
362 
215 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 7 70 
1 
6 
6 
5 
1 
-
lO. 
1 
3 
1 
1 
13 
a0 
7 
128 
IDIRECT DIST 
'TRAINING 
6 54 1 3 7 57 
TOTAL DIRECT LABOR 
MATERIAL 
223 2,546 41 416 2 17 266 $2,979 
LAB. TECHNICIANS 76 3 79 
TOOLING 77 77 
PRODUCTION 
MFG. TECHNICIANS 
Q&RA 
SUBTOTAL 
MAT. & ADM. BURDEN 
TOTAL MATERIAL 
2 
78 
26 
104 
1 
1 
82 
28 
110 
1 
3 
160 
54 
214 
TOTAL PART II COST $2,650 $526 $ 17 $3,193 
PART 
NLLV 
NON-RECURRING COSTS 
II-A ELECTRICAL SYSTEM 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
- E/M 
ELEMENT OF COST TABLE 3.2.2.2-IV MANHOURS DOLLARS 
BASIC DESIGN 
1. Laboratory Technicians 
Subtotal 
2. Q&RA 
180,000 
36,000 
216.000 
7.200 
$2,125,800 
349,920 
$2,475,720 
_b9,L84 
TOTAL ENGINEERING LABOR 223,200 $2,55 704 
MATERIAL 
3. Laboratory Technicians 
4. Q&RA 
Subtotal 
5. Material and Adm. Burden 
TOTAL MATERIAL 
$ 75.60o 
2 0 
$ 77,760 
26, 8 
$ 104,198 
TOTAL ENGINEERING COST $2,649,902 
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AMLLV 
NON-RECURRING COSTS 
ELEMENT OF COST 
ELECTRICAL SYSTEM - E/M 
PART IIB ASSEMBLY OR SYSTEM 
TOOLING 
TABLE 3.2.2. 2 -VCOLUMN I 
MANHOURS 
COLUMN II 
MANHOURS 
COLUMN III 
DOLLARS 
TOOL DESIGN 5.999 70,848 
1. Lab. Tech. 1,200 11,662 
TOTAL ENGR. 7,199 82,510 
Fabrication and Erection 
Fab. & Assembly 
Misc. Charges 7.8% 
Maintain & Add 
In Scope Changes 1.1% 
15,889 
1,239 
175 
154,441 
12,046 
1,698 
SUBTOTAL (A) 17,303 168,185 
2. Tool and Production Planningy4,845 
SUBTOTAL (B) 22,148 
47,091 
215,276 
3. Direct Distributable 
SUBTOTAL (C) 
4. Training 
SUBTOTAL (D) 
5537 
27,685 
305 
27,990 
53,819 
269,095 
2,960 
272,055 
5. Q&RA 5,598 54,411 
6. Manufacturing Tech. 532 6,279 
TOTAL PRODUCTION LABOR 34,120 $332,745 
MATERIAL 
7. Tooling 
8. lab. Tech. 
9. Q&RA 
10. Manufacturing Tech. 
MATERIAL SUBTOTAL (E) 
$ 77,236 
2,520 
1,679 
931 
82,366 
11. Material & Adm. Burden 
TOTAL MATERIAL 
28,004 
110.370 
TOTAL TOOLING COST $525,625 
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MLLV 
PART lIB 
MAN UFACTURING 
MANUFACTURING TEST 
ELECTRICAL SYSTEM - TOOLING - E/M 
ASSEMBLY OR SYSTEM 
]ST UNIT COST 
TABLE 3.2.2.2-VI 
Element of Cost Manhours Doll ars 
Component Test 794 $ 7,718 
Component Test Planning 22469 
(1) Subtotal (A) 1,048 10,187 
(2) Direct Distributable 335 
Subtotal (B) 1,383 13,446 
(3) Training 15 148 
Subtotal (C) 1,398 13,594 
(4) Mfg. Tech. 27 
Subtotal (D) 1,425 13,907 
(5) Q&RA 280 2,719 
Total Mfg. Test Labor 1.705 $ 16,626 
Material 
(6) Q&RA 84 
(7) Mfg. Tech. 46 
Subtotal (E) 130 
(8) Material & Adm. Burden 44 
Total Material 
Total Mfg. Test Cost $ JL±8QQ 
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3.2.2.3 Instrumentation System 
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TABLE 3.2.2.3-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM 
PART 
M/H 
MGMT. 
I 
$ 
INSTRUMENTATION - E/M 
A B] B] C] 
CONT. END ITEM FACILITIES LOGISTICS 
PART II PART III PART IV OHR/HTHER 
M/H $ $ $ M/H 
(IN THOUSANDS) 
TOTAL 
$ 
PROGRAM EXECUTIVE 
PROGRAM PLAN. &REPT. 
,7 
18 
84 
209 
7 
18 
84 
209 
INDUSTRIAL RELATIONS 4 37 4 37 
ENGINEERING 
LAB TECHNICIANS 
456 
91 
5,381 
886 
456 
91 
5,381 
886 
TOOLING 21 203 21 203 
PRODUCTION 
MANUFACTURING TEST 1 10 1 10 
Ln 
L3 
MANUFACTURING TECH. 
&RQ  A 
FACILITIES 
1 
23, 
6 
229 
1 
23 
6 
229 
DIRECT DIST. 
TRAINING 
6 54 
3 
6 54 
3 
TOTAL DIRECT LABOR 29 330 599 6,772 628 7,102 
MATERIAL 
LOGISTIC HARDWARE 
273 273 
BURDEN 92 92 
TOTAL MATERIAL 365 365 
TOTAL OTHER 
TOTAL COST 330 7,137 $7,467 
MLLV 
PART I
 
INSTRU1aNTATION - E/M
 
ASSEKBLT OR SYSTEM
 
TABLE 3.2.2.3-II
 
Element of Cost 
 Manhours 
Direct Labor
 
Engaineering 456
 
Logistics
 
Laboratory Technician 91
 
Production
 
Tooling 21
 
Manufacturing Test 1
 
Q&RA 23
 
Facilities
 
Manufacturing Technician 
 1
 
Total Direct Labor 593
 
Program Executive 

Program Planning & Reporting 

Industrial Relations 
Total Labor - Part I 

Material 
Program Planning & Reporting
 
Industrial Relations
 
Material Subtotal
 
Material & AdminisLrative Burden 
Total Material
 
TOTAL COST - PART I 
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Manhourj Dollars 
7 84
 
18 209
 
4 37
 
29 330
 
$330
 
TABLE 3.2.2.3-III INSTRUMENTATION - E/M 
MLLV PART II COST SUMMARY A5g B C]c Q (IN THOUSANDS) 
DESIGN PRODUCTION DESIGN & FAB. MANUFACTURING TOTAL 
ELEMENT OF COST ENGINEERING TOOLING TEST 
M/H $ M/H $ M/H $ M/H $ M/H $ 
ENGINEERING 450 5,314 6 67 456 5,382 
LAB TECHNICIANS 90 875 1 11 91 886 
TOOLING 21 203 21 203 
PRODUCTION 
MANUFACTURING TEST 1 10 1 10 
MANUFACTURING TECH. 1 6 1 6 
Q&RA 1s 175 5 51 3 23 229 
IDIRECT DIST 5 51 1 3 6 54 
TRAINING 3 3 
TOTAL DIRECT LABOR 558 6,364 39 392 2 16 599 $6,772 
MATERIAL 
LAB. TECHNICIANS 189 2 191 
TOOLING 73 73 
PRODUCTION 
MFG. TECHNICIANS 1 1 
Q&RA 6 2 8 
SUBTOTAL 195 78 273 
MAT. & ADM. BURDEN 66 26 92 
TOTAL MATERIAL 261 104 365 
TOTAL PART II COST 6,625 $496 $ 16 $7,137 
ELEMENT OF 
PA~r 
COST 
MLLV 
NON-RECURRING COSTS 
II-A INSTRUINTATION SYSTEM 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
TABLE 3.2.2.3-IV 
- E/M 
MANHOURS DOLLARS 
BASIC DESIGN 
1. Laboratory Technicians 
Subtotal 
2. Q&RA 
450,000 
90 
540.000 
18.000 
$5,314,500 
8.8 
$6.189.300 
174.960 
TOTAL ENGINEERING LABOR 558.000 $6.364o260 
MATERIAL 
3. Laboratory-Technicians 
4. Q&RA 
Subtotal 
5. Material and Adm. Burden 
TOTAL MATERIAL 
$ 189.00 
$ 19.00 
$ 260,496 
TOTAL ENGINEERING COST $6,62 56 
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MLLV 
NON-RECURRING COSTS 
INSTRUMENTATION SYSTEM - E/M 
PART IIB ASSEMBLY OR SYSTEM 
TOOLING 
TABLE 3.2.2.3-V COLUMN I COLUMN II COLUMN III 
ELDMENT OF COST MANHOURS MANHOURS DOLLARS 
TOOL DESIGN 5,669 66,951 
1. Lab. Tech. 1,134 11,021 
TOTAL ENGR. 6,803 77,972 
Fabrication and Erection 
Fab. & Assembly 
Misc. Charges 7.8%. 
Maintain & Add 
In Scope Changes 1.1% 
14,988 
1 
165 
145,683 
1363 
1,602 
SUBTOTAL (A) 16,322 158,648 
2. Tool and Production Planning_ 4,570 44,A21 
SUBTOTAL (B) 20,892 203,069 
3. Direct Distributable 
SUBTOTAL (C) 
4. Training 
SUBTOTAL (D) 
5,223 
26,115 
287 
26,402 
50,767 
253,836 
2,792 
256,628 
5.QCRA 5,280 51,325 
6. Manufacturing Tech. 502 5,923 
TOTAL PRODUCTION LABOR 32,184 $ 313,876 
MATERIAL 
7. Tooling 
8. Lab. Tech. 
9. Q&RA 
10. Manufacturing Tech. 
MATERIAL SUBTOTAL (E) 
$ 72,858 
7,381 
7,597 
879 
77,702 
fl. Material & Adm. Burden 
TOTAL MATERIAL 
26,419 
i04,121 
TOTAL TOOLING COST $ 495,969 
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MLLV 
PART IIB 
MANUFACTURING 
MANUFACTURING TEST 
INSTRUMENTATION SYSTEM4-TOOLING 
ASSEMBLY OR SYSTEM 
IST UNIT COST 
TABLE 3.2.2.3-VI 
Element of Cost 
Component Test 
- E/M 
Manhours 
749 $ 
Dollaps 
7,280 
Component Test Planning 22,329 
(1) Subtotal (A) 989 9,609 
(2) Direct Distributable 316 
Subtotal (B) 1,305 12,683 
() Training 14 139 
Subtotal (C) 1,319 12,822 
(4) Mfg. Tech. 2 295 
Subtotal (D) 1,344 13,2ll7 
(5) Q&RA 264 2.564 
Total Mfg. Test Labor -1608 $ 15,681 
Material 
(6.) Q&RA 79 
(7) Mfg. Tech. 44 
Subtotal (E) 123 
(8) Ma.erial & Adm. Burden 42 
Total Material 165 
Total Mfg. Test Cost $ 15,846 
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3.2.2.4 Flight Control System 
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TABLE 3.2. 2.4-I 
MLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
PRoGRM MGT. 
PART I 
M/H $ 
3 37 
8 95 
FLIGHT CONTROL - E/M 
CONT. END ITEM FACILITIES 
PART II PART III 
M/H $ $ 
A H 
LOGISTICS 
PART IV 
$ 
BR Cf[ 
OTHER 
(I:, THOUSANDS) 
T1 0AL 
IH$ 
3 97 
8 95 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
2 17 
141 
28 
1,659 
273 
2 
141 
28 
17 
1,659 
273 
TOOLING 76 736 76 736 
PRODUCTION 
MANUFACTURING TEST 1 9 1 9 
N 
MANUFACTURING TECH. 
Q & R A 
FACILITIES 
2 
24 
21 
235 
2 
24 
21 
235 
DIRECT DIST, 
TRAINING 
19 
1 
187 
10 
19 
1 
187 
10 
TOTAL DIRECT 
MATERIAL 
LABOR 13 149 292 3,130 
165 
304 3,279 
165 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
56 
221 
56 
221 
TOTAL OTHER 
TOTAL COST 149 3,351 $3,500 
MLLV
 
PART I 
FLIGHT CONTROL - E/ 
ASSEMBLY OR SYSTEM 
TABLE 3.2.2.4-II 
Element of Cost Manhours 

Direct Labor
 
Engineering 140
 
Logistics
 
Laboratory Technician 
 28
 
Production
 
Tooling 
 76
 
Manufacturing Test 
 1
 
Q&RA 24 
Facilities
 
Manufacturing Technician 2 
Total Direct Labor 271
 
Program Executive 
Program Planning & Reporting 

Industrial Relations 

Total Labor 
- Part I 
Material
 
Program Planning & Reporting
 
Industrial Relations 
Material Subtotal 
Material & Administrative Burden
 
Total Material
 
TOTAL COST - PART I 
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Manhours Dollars 
3 37 
8 95
 
2 17
 
13 $149 
$149
 
TABLE 3.2.2.4-II FLIGHT CONTROL - E/M
 
MLLV PART II COST SUMMARY A [] Bfl C [] (IN THOUSANDS)
 
DESIGN PRODUCTION DESIGN TESTEEETOCOT ENGINEERING POTTOOLING & FAB. MANUFACTURING TOTAL
 
EENOCSM/N $ M/H $ M/H $ 
 M/H $/H $
 
ENGINEERING 120 1,_17 
 21 242 141 1,659 
LAB TECHNICIANS 233_ 4 40 28 273 
TOOLING 76 736 76 736
 
PRODUCTION
 
MANUFACTURING TEST 
 1 9 1 9 
MANUFACTURING TECH. 
 2 21 2 21
 
Q&RA 5 47 19 186 2 24 235
 
IDIRECT DIST 
 19 184 3 19 187
 
,TRAINING 
 1 10 1 10 
TOTAL DIRECT LABOR 1-19 1,697 142 1,419 1 1-4 292 3,130 
MATERIAL
 
LAB. TECHNICIANS 51 9 60 
TOOLING 
 95 95
 
PRODUCTION
 
MFG. TECHNICIANS 
 3 3 
Q&RA 1 6 7
 
SUBTOTAL 52 113-3 165 
MAT. & ADM. BURDEN 18 38 56
 
TOTAL MATERIAL 70 151 221 
TOTAL PART II COST $1,767 $1,570 $ 14 $3,351
 
MLLV
 
NON-RECURRING COSTS
 
PART II-A FLIGHT CONTROL - E/M 
ASSEMBLY OR SYSTEM
 
DESIGN ENGINEERING 
TABLE 3.2.2.4-IV 
ELEMENT OF COST MANHOURS DOLLARS 
BASIC DESIGN 120,000 $1,417,200
 
1. Laboratory Technicians 24,000 23328
 
Subtotal 1440.00 $1,650,480
 
2. Q&RA 4,800 46,656
 
TOTAL ENGINEERING LABOR 148,800 $1,697,136
 
MATERIAL
 
3. Laboratory Technicians $ 50,400
 
4. Q&RA 4l40
 
Subtotal $ 51,:840
 
5. Material and Adm. Burden 17,626 
TOTAL MATERIAL $ _69466 
TOTAL ENGINEERING COST $1,766,602 
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AMLLV 
NON-RECURRING COSTS 
FLIGHT 	 CONTROL - E/1 
PART IIB ASSEMBLY OR SYSTEM 
TOOLING 
TABLE 3.2.2.4-V 
COLUMN I COLUMN II COLUMN III 
ELEMENT OF COST MANHOURS MANHOURS DOLLARS 
TOOL DESIGN 	 20,503 242,140 
1. Lab. Tech. 	 4,0L 39,858 
TOTAL 	ENGR. 24,604 281,998
 
Fabrication and Erection
 
Fab. & Assemb1y 54,300 527,796
Misc. Charges 7.S% 4,235 41,168 
Maintain & Add 
In Scope Changes 1.1% 597 5,806 
SUBTOTAL (A) 59,.132 	 574:770
 
2. 	 Tool and Production Planni; 1-6.55 160,935 
SUBTOTAL (B) 75,689 735,705 
3. 	Direct Distributable 18,922 183,926
 
SUBTOTAL (C) 94,611 919,631
 
4. 	Training 1,041 10,116 
SUBTOTAL (D) 95L652 929,747 
5. Q&RA 	 19,131 185,948 
6. 	Manufacturing Tech. 1,817 21,463
 
TOTAL PRODUCTION LABOR 116,600 $1,137,158
 
MATERIAL 
7. Tooling 	 95,025
 
8. Lab. Tech. 	 8,612 
9. Q&RA 	 5'739
 
10. 	Manufacturing Tech. 3,180 
MATERIAL SUBTOTAL (E) 112,556 
11. Material & Adm. Burden 
 38.269 
TOTAL MATERIAL 1502825 
TOTAL 	 TOOLING COST $1,569,981 
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Element of Cost 
MLLV 
PART IIB 
MANUFACTURING 
MANUFACTURING TEST 
FLIGHT CONTROL-TOOLING 
ASSEMBLY OR SYSTEM 
IST UNIT COST 
TABLE 3.2.2.4-VI 
- E/K 
Manhours Dollars 
Component Test 646 $ 6,279 
Component Test Planning 207 2,009 
(1) Subtotal (A) 853 8,288 
(2) Direct Distributable 27652 
Subtotal (B) 
(3) Training 
1,126 
12 
10,940 
120 
Subtotal (C) 1,138 1l,060 
(4) Mfg. Tech. 22 255 
Subtotal (D) 1,160 11,315 
(5) Q&RA 228 2,211 
Total Mfg. Test Labor 1.388 $_D.526 
Material 
(6.) Q&RA 68 
(7) Mfg. Tech. 38 
(8) 
Sulbtotal (E) 
Material & Adm. Burden 
106 
36 
Total Material 142 
Total Mfg. Test Cost $ 13.668 
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3.2.2.5 System Assembly 
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TABLE 3.2.2.5-I 
SYSTEMS ASSIR4BIY - EAf 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM MGMT. CONT. END ITEM 
PART I PART II 
M/H $ M/H $ 
FACILITIEc 
PART III 
$ 
AZ BE] C[] 
LOGISTICS 
PART IV 
$ O$ 
(IN THOUSAI\DS) 
TOTAL 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
7 
17 
4 
78 
197 
35 
71 
17 
4 
78 
197 
35 
ENGINEERING 
LAB TECHNICIANS -
450 5,314 
90 875 
450 
90 
5,314 
875 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q & R A 18 175 18 175 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 28 310 558 6,364 586 6,674 
MATERIAL 
LOGISTIC HARDWARE 
195 1_ 
BURDEN 
TOTAL MATERIAL 
66 
261 
66 
261 
TOTAL OTHER 
TOTAL COST 310 
-
6,625 
= -
__ _ _ _ __ __1625_ 
__ 
$6,935 
_ __ _ _ 
MLLV 
PART I 
SYSTEM ASSEMBLY - E/M
ASSEMBLY OR SYSTEM 
TABLE 3.2.2.5-I 
Element of Cost Manhours 
Engineering 
 450 
Loistics
 
Laboratory Technician 
 90
 
Production
 
Tooling
 
Manufacturing Test
 
Q&RA 
 18 
Facilities
 
Manufacturing Technician
 
Total Direct Labor 558
 
Program Executive 
Program Planning & Reporting 

Industrial Relations 
Total Labor 
- Part I 
Material
 
Program Planning & Reporting
 
Industrial Relations
 
Material Subtotal
 
Material & Administrative Burden 
Total Material
 
TOTAL COST - PART I 
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Manhours Dollars 
7 78 
17 197 
4 35 
28 $310
 
$310
 
TABLE 3.2.2.5-111 SYSTEMS ASSEMBLY - E/l 
MLLV PART II COST SUM4ARY A ] B ] C F (IN THOUSANDS) 
DESIGN DESIGN & FAB. MANUFACTURING 
ELEMENT OF COST ENGINEERING TOOLING TEST 
M/H $ M/H $ M/H $ M/H $ M/H $ 
ENGINEERING 450 5,314 450 5,314 
LAB TECHNICIANS 90 875 go 875 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 18 175 18 175 
IDIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 558 6,364 558 6.6L 
MATERIAL 
LAB. TECHNICIANS 189 189 
TOOLING 
PRODUCTION 
MFG. TECHNICIANS 
Q&RA 6 6 
SUBTOTAL 195 195 
MAT.& ADM. BURDEN 66 66 
TOTAL MATERIAL 261 261 
TOTAL PART II COST $6,625 $6,625 
ELEMENT OF 
PART 
COST 
MLLV 
NON-RECURRING COSTS 
II-A SYSTEMS ASSEMBLY -
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
TABLE 3.2.2.5-IV 
E/M 
MANHOURS DOLLARS 
BASIC DESIGN 
1. Laboratory Technicians 
Subtotal 
2. Q&RA 
450,000 
90,000 
540,000 
18,000 
$5,314,500 
874,800 
$6,189,300 
174,960 
TOTAL ENGINEERING LABOR 558,000 $6,364,260 
MATERIAL 
3. Laboratory Technicians 
4. Q&RA 
Subtotal 
5. Material and Adm. Burden 
TOTAL MATERIAL 
$ 189,000 
5,400 
$ 194,400 
$ 66,096 
$ 260,496 
TOTAL ENGINEERING COST $6,624,756 
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3.2.3 Injection Stage Liquid Engines 
The Get Ready Costs for the 125K thrust high pressure engines were developed
from the parametric cost data supplied by Pratt and Whitney, and are displayed 
in Table 3.2.3.0-Io 
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TABLE 3.2.3.0-I 
MLLV COST SUMMARY ENGINE MODULE ENGINES 
PROGRAM MGMT. CONT. END ITEM ACILITIE 
A El B] 
LOGISTICS 
C] (IN THOUSAndS) 
ELEMENT OF COST PART I PART II PART III PART IV TOTAL 
m OTHER 
___ ____  ____ /M/H 
__ __ $___ $ /H 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 14,o000 14,000 
LAB TECHNICIANS 
TOOLING 17,200 17,200 
PRODUCTION 4,200 4,200 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR.... 
_ _ ____ ____35,400 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER. *19,465 "19,465 
TOTAL COST 35,40 19,465 54,865 
* GSE Facilities 
MLLV 
ENGINE MODULE 
ENGINES 
TABLE 3.2.3.0-11 
"A" - COSTS 
Engineering 
Test 
Equipment 
Tooling (Basic) 
Fabrication 
$14.ON 
.5X 
4.9M 
Subtotal $19.4M 
Production 
Tooling (Basic) 
Equipment 
GSE 
$12.3M 
3-7 M 
6.1M 
Subtotal $22.1M 
Total $41.5M 
125,000 THRUST "A" & "B" Costs $183.OM 
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MLLV 
ENGINE MODULE
 
LIQUID ENGINE FACILITIES AND EQUIPMENT
 
TABLE 3.2.3.0-III 
Facilities Equipmen 
Non-Recurring
 
Injection Stage $ 6,962,000 $ 6,403,000 
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3.2.4 Ground Support Equipment (GSE) - Injection Stage Engine Module 
The Get Ready Cost for the engine module GSE includes: 
Test and Checkout Equipment: 
Electrical test station 
Mechanical test station 
Data system test station 
Interconnection equipment 
Checkout auxiliary equipment 
Test, checkout, calibration and maintenance equipment 
Subsystems, test equipment
 
Subassemblies and parts test
 
Data processing station
 
Handling and Transportation Equipment: 
Stage handling equipment
 
Component handling equipment
 
Stage transportation equipment
 
The Get Ready Costs associated with this equipment is displayed in Table 3.2.4.0-1. 
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TABLE 3.2.4.0-I 
MLLV COST SUMMARY ENGINE MODULE - GSE A EJ BE-] C5E (1,4 THOUSAMDS) 
ELEMENT OF COST 
PROGRAM MGMT. CONT. END ITEM FACILITIE 
PART I PART II PART III 
M/H $ M/H $ _ $ 
LOGISTICS 
PART IV 
$ 
OTHER 
T M/H $ 
PROGRAM EXECUTIVE 6 68 6i 68 
PROGRAM PLAN.& REPT. 15 171 151, 171 
INDUSTRIAL RELATIONS 3 30 3 30 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 363 3,527 363 3,527 
PRODUCTI ON 
MANUFACTURING TEST 17 167 17 
MANUFACTURING TECH. 9 i08 9 , 108 
Q& RA 9 9 _8 97 " 9_8 
FACILITIES 
DIRECT DIST 96 935 Q6 
TRAINING 51 5 51 
TOTAL DIRECT LABOR 24 269 587 5,726 611 5,995 
MATERIAL 1 1 47 _ 0,o48 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
356 
I _ 
= 
_, 
3563161,404 
TOTAL OTHER 
TOTAL COST 
= 
270 
=... -
7,129 i _ _ _ _ _ _ _ _ _ _ _ 7,399 _ _ _ _ 
Element of Cost 
MLLV 
NON- RECURRING 
PART I 
GSE - E/M 
ASSEMBLY OR SYSTEM 
TABLE 3.2.4.O-II 
Manhours Manhours 
(In Thousands) 
Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
- Facilities 
Manufacturing Technician 
363 
17 
97-
Total Direct Labor 484 
Program Executive 
Program Planning & Reporting 
Indus trial Relations 
6 
15 
3 
68 
171 
30 
Total Labor 
- Part I 24 U 269 
nateriajl 
Program Planning & Reporting 
Industrial Relations 1 
Material Subtotal 
Material & AdminisLrative Burden 
1 
Total Material 1 
TOTAL COST - PART I 270 
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TABLE 3.2.4.0-III 
MLLV PART II COST SUMMARY GSE - ENGINE MODULE AM B]EcC] (IN THOUSANDS) 
DESIGN 
EEE O COSE 
PRODUCTION DESIGN & FAB. 
TOOLING 
MANUFACTURING 
TEST TOTAL 
M/H $ M/H $ M/H $ M/H $ 'M/H $ 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 3 1 3,527 _ 363 3,527 
PRODUCTI ON 
MANUFACTURING TEST 17 167 17 167 
MANUFACTURING TECH. 8 103 1 5 9 108 
Q&RA 92 892 5 46 97 938 
DIRECT DIST 91 882 j 53 96 935 
:TRAINING 
_ 49 2 i f 5 51 
, TOTAL DIRECT LABOR 559 5,453 28 273 587 5,726 
0 MATERIAL 
LAB. TECHNICIANS 
TOOLING 1,002 1,002 
PRODUCTI ON 
MFG. TECHNICIANS 15 1 16 
Q&RA 28 1 29 
SUBTOTAL 245 1,047 
MAT. & ADM. BURDEN 355 1 356 
TOTAL MATERIAL _ 1,400 1,403 
TOTAL PART II COST 6,853 276 7,129 
MLLV 
NON-RECURRING COSTS 
SE - E/M 
PART IIB ASSEMBLY OR SYSTEM 
TOOLING
 
TABLE 3.2.4.0-IV
 
vvUMN I COLUMN II COLUMN III
 
ELEMENT OF COST MANHOURS MANHOURS DOLLARS
 
TOOL DESIGN 
1. Lab. Tech. 
TOTAL ENGR. 
Fabrication and Erection (In Thousands) 
Fab. & Assembly 260,344 2,531 
Misc. Charges 20,307 197 
Maintain & Add 
In Scope Changes 2,864 28 
SUBTOTAL (A) 283,515 	 2,756
 
2. 	Tool and Production Planning 79,384 °771 
SUBTOTAL (B) 362,899 3,527 
3. 	Direct Distributable 90.725 882
 
SUBTOTAL (C) 453,624 4,409
 
4. 	Training 4,990 49
 
SUBTOTAL (D) 458,614 4,458
 
5. Q&RA 	 91,723 892
 
6. Manufacturing Tech. 8,714 	 103
 
TOTAL PRODUCTION LABOR 559,051 5,453
 
MATERIAL
 
7. Tooling 	 J.,n2
 
8. Lab. Tech.
 
9. 0&RA 	 28
 
10. 	Manufacturing Tech. 15 
MATERIAL SUBTOTAL (E) 1,045 
11. 	 Material & Adm. Burden 355 
TOTAL MATERIAL 1,400 
TOTAL 	 TOOLING COST 6,853 
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MLLV 
PART ITB 
MANUFACTURING 
MANUFACTURING TEST 
GSE - E/M 
ASSEMBLY OR SYSTEM 
NON-RECURRING 
Seidennt of-Cost WTABLE 3.2.4.0rV - - - - Manhours 
Component Test 13,017 
Component Test Planning 4,165 
(1) Subtotal (A) 17,182 
(2) 
(') 
Dir,1t Distributable 
Subtotal (B) 
Training 
5,498 
22,680 
249 
Subtotal (C) 22,929 
(4) Mfg. Tech. 436 
Subtotal (D) 23,365 
(5) Q&RA 4,673 
Total Mfg. Test Labor 28,038 
Mater5 al 
(6) Q&RA 
(7) Mfg. Tech. 
(8) 
Sotbtotal (E) 
Malerial & Acm. Burden 
Total Material 
Total Mfg. Test Cost 
DI;ir­
126,525
 
40,484
 
167,009
 
53,441
 
220,450
 
2,420 
222,870
 
5,149
 
228,019
 
45,422 
273,441
 
1,402 
763
 
2,165 
736 
2,901 
276,342
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MLLV
 
PART II
 
NON-RECURRING COST
 
GSF - E/M 
ASSEMBLY OR SYSTEM
 
TABLE 3.2.4.0-VI 
ELEMENT OF COST MANHOURS MATERIAL 
Test & C/O Equipment: 
General Equip. 8,247 $ 31,751 
Elec. Test Station 269 1,036 
Mech. Test Station 559 2,152 
Data Systems Test Station 1,258 4,843 
Interconnect Equip. 8,683 33,430 
C/O Auc. Equip. 13,398 51,582 
Test, C/O, Calif. & Maint. Equip. 286 1,101 
Sub Systems Test Equip. 43,258 166,543 
Sub Assemblies & Parts Test 48,858 188,103 
Data Processing Station 68 262 
Engine Test & C/O Equip. 20,722 79,780 
Handling & Transportation Equip
 
General Equip. 4,012 15,446
 
Stage Handling Equip. 94,560 364,056
 
Component Handling Equip. 12,771 49,168
 
Stage Transportation Equip. 2,423 9,329
 
Engine Handling Equip. 972 3,742
 
TOTAL MGSE 260,344 $1,002,324
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3.2.5 Manufacturing Facility - Injection Stage Engine Module 
Get Ready Costs associated with the Engine Module for additions to the Main.
Stage manufacturing building, post manufacturing, and stage test building
and the office building plus the additional capital equipment are displayed in 
Table 3. 2.5.0-I. 
Transportation costs are also included for such items as barges, the tow 
vehicle, the land transporter, and the cost for the barge trip from the 
manufacturing facility to the launch site. 
For a detailed description of the manufacturing facility refer to Volume III of 
this report. 
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TABLE 3.2.5.0-I 
MLLV COST SUMARY 
ELEMENT OF COST 
ST/ 
PROGRAM EXECUTIVE
 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST
 
MANUFACTURING TECH. 
NQ& RA 
FACILITIES
 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST 
MANUFACTURING FACILITIES - ENGINE MODULE A [3 B 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS 
C"] (]I: THOUSA S) 
PART I PART II PART III PART IV OTHER 
V 14/OTHER I 
_____ 
M/H_ $__ M/H_ $__ $__ A s I____ M/Hl 
53,395 
_ 53,395 
53,395 53,395 
-TOI =lI I ___ I______ 
MLLV 
RECURRING COST SUMMARY 
ANNUAL 
MFG. FAC. - ENGINE MODULE 
FACILITIES & TRANSPORTATION 
(DOLLARS IN THOUSANDS) 
Element of Cost 
TABLE 3.2.5.0-II 
Facilities Equipment Trainsportation 
Manufacturing Bldg. 
Vertical Assy. Bldg. 
Post Mfg. & Stage Test Bldg. 
24,625 
3,850 
1,200 
13,439 
1,381 
100 
Office -I959 
Subtotal 34,144 15,449 
TransportaLion 
Barge 
Tow Vehicle 
Land Transporter 
2,333 
Subtotal 3,802 
Totals 
Transportation 3,802 
Equipment 15,449 
Fac it.i es 
(I) Barge Trips 
34,144 -
TOTAL MANUFACTURING FACILITIES 
ANNUAL RECURRING COST 53,395 
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3.2.6 Launch Complex Facility - Injection Stage Engine Module 
The share of the Launch Complex Facility for the injection stage - engine module 
consists of an appropriate allocation of land, buildings, utility systems, 
machinery, laboratory equipment, electronic equipment, furniture, office 
equipment, vehicles and other equipment used in launching operations. 
The costs of this facility associated with the engine module are displayed in 
Table 3.2.6.0-I. 
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TABLE 3.2.6.0-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
LAUNCH COMPLEX FACILITY - ENGINE MODULE A [E 
PROGRAM MGtT. CONT. END ITEM AILITIES LOGISTICS 
PART I PART II PART III PART IVM/
M/H $ M/H $ _ $ $ 
Bfl Col 
OTHER 
_/N 
(I-
I w 
THOUSATDS) 
___ 
$$ 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL 
TOTAL 
MATERIAL 
OTHER 2, 10 
- 2,100 
TOTAL COST 2,100 
= =--= - ___ _ ___2,100___ 
2,100 
NLLV 
LAUNCH COMPLEX FACILITIES 
NON-RECURRING 
DOLLARS IN THOUSAMDS 
TABLE 3.2.6.0-II 
BRICK AND MORTAR
 
1. Site Development Canal, Hyd. Fill, etc. 

2. Reenforce Concrete Launch Pad (Flame Deflect) 

5. 	 Propellant Storage and Tansfer and Disposal
 
Systems 

4. Launch and Test Control Center 

5. Off-Site Support Complex 

6. Stage Storage Acceptance Test & Checkout 

GROL'D SUPPORT EQLUPIMT 
1. Gentry Equipment 

2. Unloading Crane 

3. Service Structure 

4. Umbilical Tower 

5. SRM 	Aft Support Structure 

6. SRM 	Fwd. Attach. 

7. Core Support and Hold Down Boom 

EQUIPINT (cNERAL) 
1. Test 

2. 0ff-Site Support 

TOTAL LAUNCH FACILITIES 

NOTE: 	 Estimated 481,547 - Single Stage
 
Estimated 2,100 - Engine Module
 
Estimated 162,470 - Solid Rocket Motor
 
646,117
 
$ 46,000
 
188,500
 
79,087
 
23,8 0
 
31,613
 
4,250
 
$ 373,250
 
20,349
 
5,891
 
52,804
 
12,683
 
10,317
 
6,944
 
14,545
 
$ 123,533
 
129,150
 
20,184
 
149,33-'
 
$ 646,117
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3.3 INJECTION STAGE - FUEL MODULE 
The Get Ready Costs for the injection stage - fuel module are displayed in 
Figure 3.3.0.0-1. Basically, this cost consists of only the additional cost 
associated with designing the structure for the fuel module. Engines,
systems, GSE, manufacturing and launch facilities costs, shown in 3.2.2 
through 3.2.6, are adequate to support the fuel module requirements. 
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FUEL MODULE 
$710 
3.3.0.0 
DELTA 
STRUCTURES
 
$710 
3.2.1.0 
NOTES: 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
FIGURE 3.3.0.0-1 MLLV INJECTION STAGE FUEL MODULE GET READY, "A" COSTS
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TABLE 3.3.0.0-I 
MLLV COST SUMMARY 
EL4ENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
PROGRAM 
PART 
M/H 
1 
2 
FUEL MODULE 
MGT. CONT. END ITEM 
I PART II 
$ M/H $ 
7 
19 
3 
45 532 
9 106 
FACILITIEc 
PART III 
$ 
A LE 
LOGISTICS 
PART IV 
$ 
B [ Cf_(I" 
OTHER 
M/H 
7 
2 
45 
9 
THOUSAYDS) 
$ 
7 
19 
3 
532 
106 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
U, 
Q& RA 
FACILITIES 
2 17 2 17 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 3 29 56 655 59. 684 
MATERIAL 19 19 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
77 
26 26 
TOTAL OTHER 
TOTAL COST 
29 681 710 
3.3.1 Structures 
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TABLE 3.3.1.0-I 
MLLV COST SUMMARY STRUCTURES - FUEL MODULE A: B [] C[] (I! THOUSAIDS) 
ELEMENT OF COST 
PROGRAM MGMT. 
PART IM/ 
M/H $ 
CONT. END ITEM 
PART II 
M/H $ 
FACILITIES LOGISTICS 
PART III PART IV 
$ j $ OTHER M!H 
TOTOHRL 
$ 
PROGRAM EXECUTIVE 1 7 1 7 
PROGRAM PLAN.& REPT. 2 19 2 19 
INDUSTRIAL RELATIONS 9 _ 3 
ENGINEERING 45 532 45 532 
LAB TECHNICIANS 9 106 9 106 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 2 17 2 17 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 3 29 56 655 59 684 
MATERIAL 19 19 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
7 
26 
726 
TOTAL OTHER 
TOTAL COST 29 681 710 
MLLV 
NON-RECURRING 
PART I 
Element of Cost 
Direct Labor 
DESIGN - F/M 
ASSEMBLY OR SYSTEM 
TABLE 3.3.1.0-I 
Manhours Manhours Dollars 
(In Thousands) 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
45 
9 
2 
Total Direct Labor 56 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
1 
2 
7 
19 
3 
Total Labor - Part I 3 29 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Matorial & Administrative Burden 
Total Material 29 
TOTAL COST - PART I 
298 
TABLE 3.3.1.0-IlI 
TCLV PART II COST 
ELEMENT OF COST 
SUMMARY DESIGN 
DESIGN 
ENGINEERING 
M/H $ 
- FUEL MODULE 
PRODUCTION 
M/H $ 
DESIGN & FAB.TOOLING 
M/H $ 
N. 
-­
. G 
[] C [] 
M IN/H 
(TN TH7?3AlDSj 
TOTAL 
ENGINEERING 
LAB TECHNICIANS 
?OOLING 
45 
9 
532 
1o6 
45 
9 
532 
106 
BRODUCTI ON 
M NUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 2 17 2 17 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
,ATERIAL 
56 655 56 655 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION 
XFG. TECHNICIANS 
Q&RA 
STBTCTAL 
MAT. & ADM. BURDEN 
-TAL MATERIAL 
18 
1 
19 
7 
26 
18 
1 
19 
7 
26 
TTAL PART II COST 681 681 
ELEMEIN'I' OF 
PART II 
COT__ 
MLLV 
NON-RECURRING COSTS 
DESIGN - F/M 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
TABLE 3.3.1.0-IV 
--- -MNIHOURS DOLLARS 
IA:;C DISIGN 
1. Lalorat.ory Technicians 
;hto54,000 
45,000 
9,000 
531,450 
106,290 
637,740 
2. Q.&RA 1,800 17,496 
TOTAL ENGINEERING LABOR 55,800 655,236 
MATERIAL 
3. Laboratory Technicians 
4. Q&RA 
18,900 
540 
Subtotal 
5. MaLerial and Adm. Burden 
19,440 
6,610 
TOTAL MATERIAL 26,050 
TOTAL ENGINEERING COST 681,286 
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3.4 SRM STAGE FIXED COST 
The Get Ready Costs associated with the SUM's were classified into two categories,
i.e.: (1) SRM fixed costs, and (2) SRM quantity sensitive costs. This was 
necessary in order to compensate for the various combinations of SRM's that can 
be used within the baseline AMLLV vehicle family i.e., 2 to 8 SRM's -per 
vehicle. 
The Get Ready Costs in this paragraph are for those items which are not considered 
quantity sensitive to the number of SRM's per vehicle, i.e.: 
a. 	 The delta cost associated with designing the alternate (heavy weight) forward 
. skirt. 
b. The design of the other structures. 
c. The design of the SRMI motor. 
d. The Launch Complex Facility. 
The costs shown for the GSE and production facility are based on providing for a 
production rate of 4 SUM's per year. 
The total "FIXED" Get Ready Costs are shown in Figure 3.4.0.0-1. 
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SRM STAGE 
FIXED 
$270,581 
3.4.0.01 
DELTA FWD.
 
SKT.
 
$19, 729 
3.4.1.0 
STRUCTURE
 
$32, 745 
3.4.2.01 
MOTOR
 
$44, 131
 
3.4.3.01 
LAUNCHCOMPLEX FAC. 
$162,470 
3.4.4.0; 
FAG. 
$8,434 
3.4.5.0 
OSE$3,072 
3.4.6.0 
NOTES:
 
DOLLARS ARE INTHOUSANDS.
 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
FIGURE 3.4. 0. 0-1 MLLV SRM STAGE FIXED COST GET READY, "A" COSTS
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TABLE 3.4.0.0-I 
MLLV COST SUMMARY TOTAL SRM STAGE (FIXED) A E ] C[] (Il: THOUSAMDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIEc LOGISTICS 
PART II PART III PART IV OTHERTELEMENT OF COST PART I 

M/H $ M/H $ $ $ M/H $ 
PROGRAM EXECUTIVE 55 651 55 651
 
PROGRAM PLAN.& REPT. 138 1,629 
 138 1,629
 
INDUSTRIAL RELATIONS 31 31
298 298
 
ENGINEERING 1,005 11,875 1,005 11,875
 
LAB TECHNICIANS 159 1,542 159 1,542
 
TOOLING 2,271 22,070 2,271 22,070
 
PRODUCTION
 
MANUFACTURING TEST 38 368 38 
 368
 
MANUFACTURING TECH. 55 55
654 654
 
Q& RA 591 .744 591 5,744
 
FACILITIES
 
DIRECT DIST 5 580
5,636 5,636
 
TRAINING 33 308 
 33 308 
TOTAL DIRECT LABOR 224 2,578 4,732 48,197 4,956 50775 
MATERIAL 6 44,660 
 44,666
 
LOGISTIC HARDWARE
 
BURDEN 1 
 1,164
 
TOTAL MATERIAL 6 45,824 45,830
 
TOTAL OTHER 170,904 *3,072 173,976
 
TOTAL COST 2,584 94,021 170,904 3,072 270,581
 
G 
*GSE 
THIS PAGE INTENTIONALLY LEFT BLANK
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3.4.1 Delta Costs for the Alternate (Heavy Weight) Forward Skirt 
The Get Ready Costs shown in this section are those associated with designing 
the heavy weight forward skirt. This cost is a delta which is over and above 
the cost of the standard (lightweight) forward skirt. 
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TABLE 3.4.1.0-I
 
MLLV COST SUMMARY DELTA FORWARD SKIRT 
 A[l'B [] Cfl (iu THOUSAJDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
-

ELEMENT OF COST 
 PART I PART II PART III 
 PART IV OTHER
 
M/H $ M/H $_ _ _ $ - $ OTHER
__ __/H 
_ _ _ _ 
PROGRAM EXECUTIVE 18 209 
 i
 
PRGRAM PLAN.& REPT. 
 44 523 
 44 523
INDUSTRIAL RELATIONS 
 10 
 10 93
 
ENGINEERING 
 336 3,972 
 336 3,972

LAB TECHNICIANS -- 67 654 7 6 4
 
TOOLING 
 799 7,763 
 799 7,763
 
PRODUCTION
 
MANUFACTURING TEST 
 38 368 
 38 368
 
MANUFACTURING TECH. 
 20 237 
 20
 Q&2RA 
 21g 2,106 
 217 1 2,106
 
FACILITIES
 
DIRECT DIST 
 212 2,059 
 212 22019

TRAINING 
 12 112 
 12 112
 
TOTAL DIRECT LABOR 72 
 825 1,701 17,271 
 1,cz±1 18,096
 
MATERIAL 
 3 1,218 
 1221
 
LOGISTIC HARDWARE
 
BURDEN 
 412 
 421
 
TOTAL MATERIAL 
 91,630 
 1 1_65 
_ 
TOTAL OTHER 
TOTAL COST 
 828 18,901 
 19,729
 
MLLV 
PART I 
DELTA FWD. SKIRT
 
ASSEMBL OR SYSTEM (IN THOUSANDS)
 
TABLE 3.4.1.0-II 
Element of Cost Manhours Manhours Dol.: 
Direct Labor 
Engi neering 336
 
Logstics 
Laboratory Technician 
 67
 
Production 
Tooling 
 799
 
Manufacturing Test 38
 
Q&-RA 216 
Facilities
 
Manufacturing Technician 
 20
 
Total Direct Labor 
 1,476
 
Program Executive 18 209 
Program Planning & Reporting 
 444 523
 
Industrial Relations 10 93 
Total Labor - Part I 72 825 
Program Planning & Reporting 2
 
Industrial Relations 

I
 
Material Subtotal 
3 
MateriaL & AdminisLrative Burden 0 
Total Material 
 3
 
TOTAL COST - PART I 828 
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TABLE 3.4.1.0-I1 -
MLLV PART II COST SUMMARY DELTA FORWARD SKIRT A EJ B 5 [] (IN THOUSANDS) 
DESIGN PRODUCTION DESIGN & FAB. MAV'uFACTRING T 
ELEMENT OF COST ENGINEERING TOOLING TEST TOTAL 
_/H $ M/H $ M/H $ M/H M/H $ 
ENGINEERING 120 1,417 216 2,555 1336 3,972 
LAB TECHNICIANS 24 233 43 421 1 67 654 
TOOLING 799 7,763 i799 7,763 
PRODUCTION 
MANUFACTURING TEST 38 368 38 368 
MANUFACTURING TECH. 19 226 1 11 20 237 
Q&RA 5 46 202 1,962 10 98 217 2,106 
IDIRECT DIST 200 1,941 12 118 1212 2,059 
TRAINING 107 5 t 109 
o TOTAL DIRECT LABOR 
MATERIAL 
149 1,696 1,490 14,975 62 600 1 701 17,271 
LAB. TECHNICIANS 51 59 _ 110 
TOOLING 1,007 
_ 1,007 
PRODUCTION 
MFG. TECHNICIANS 34 2 j 36 
Q&RA 2 60 33 1 65 
SUBTOTAL 53 1,160 5 i 1,218 
MAT.& ADM. BURDEN 17 394 1 412 
TOTAL MATERIAL 70 1,554 6 1,630 
TOTAL PART II COST 1,766 16,529 606 18,901 
ELEMENT OF 
PART 
COST 
AMLLV 
NON-RECURRING COSTS 
II-A DELTA FOWARD SKIRT 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
TABLE 3.4.1.0-IV 
MANHOURS DOLLARS 
BASIC DESIGN 
1. Laboratory Technicians 
Subtotal 
120,000 
24 000 
144,000 
1,416,950 
232,880 
1,649,830 
2. Q&RA 4,800 46176 
TOTAL ENGINEERING LABOR 148.800 16906o6 
MATERIAL 
3. Laboratory Technicians 
4. Q&RA 
Subtotal 
_ 0__ 00 
1, 4o 
52,640 
5. Material and Adm. Burden 
TOTAL MATERIAL 
1_1580 
70,220 
TOTAL ENGINEERING COST 1,766,226 
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- MLLV 
NON-RECURRING COSTS 
DELTA FORWARD SKIRT
 
PART II ASSEMBLY OR SYSTEM 
TOOLING 
TABLE 3 .4.1.0-V 
., JMN I COLUMN II COLUMN II)
ELEMENT OF COST 
_-MANHOURS---MANHOURS DTOILARS 
TOOL DESIGN 216,354 2,555,140
 
1. Lab. Tech. 43,271 420,592
 
TOTAL ENGR. 259,625 2,975,732 
Fabrication and Erection
 
Fab. & Assembly 572,973 5,569,297
Misc. Charges 44,692 434,405 
Maintain & Add 
In Scope Changes 6,303 61,262 
SUBTOTAL 623,968 6,064,964 
2. Tool and Production Planning174,711 1,698,191 
SUBTOTAL 798,679 7,763,155
 
3. Direct Distributable 199669 .9407 
SUBTOTAL 998,348 9,703,944
 
4. Training 10,982 106,744 
SUBTOTAL 949,330 9,810,688 
5. (&RA 201,866 1,962,138
 
6. Manufacturing Tech. 19,177 226,483
 
TOTAL PRODUCTION LABOR 120, 11,999,309
 
MATERIAL
 
7. Tooling ioo6,53
8. Lab. Tech. 58,954

9. Q&RA 60,560

10. Manufacturing Tech. 
 33,560
 
MATERIAL SUBTOTAL 
 1,159,608
 
11. Material & Adm. Burden 
 394,267
 
TOTAL MATERIAL 1,553,875
 
TOTAL TOOLING COST 16,528,916
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MLLV 
PART IIB
 
MANUFACTURING
 
MANUFACTURING TEST
 
DELTA FORWARD SKIRT
 
ASSEMBLY OR SYSTEM
 
IST UNIT COST
 
TABLE 3.4.1.0-VI
 
Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal (A) 

(2) Direct DLstributable 
Subtotal (B) 

(3) 	 Training 

Subtotal (C) 

(4) 	Mfg. Tech. 

Subtotal (D) 

(5) Q&RA 
Total Mfg. Test Labor 

Material
 
(6) Q&RA 

(7) Mfg. 	Tech. 

Subtotal 	(E) 
(8) Material & Adm. Burden 

Total Material 
Total Mfg. Test Cost 

Manhours DoI I.---s 
28,649 278,469 
9,168 89,109 
37,817 367,578 
12,101 117j625 
44,918 485,203 
5,3 
45,467 485,203 
95911,325 
51,426 501,865 
10,094 98,108 
61,520 
3,028 
1,678 
4,706 
1,600 
6,306 
606,279 
311
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PftEcEING PA? SLANk NOr FILME~D. 
3.4.2 Stage Structures for SRM 
The Get Ready Costs shown in Table 3.4.2.0-I are for the design, fabrication 
and assembly, and tool setup for other structures such as: Aft skirt fittings, 
nose cone and forward skirt of the SRM. 
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TABLE 3.4.2.0-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
TOTAL SRM STRUCTURE A 13 B 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II PART III PART IV 
rOTHERM/H $ M/H $ $ $ 
29 244 . "'-
73 861 
c[] 
HERTOT 
(IlN THOUSANDS) 
T 
M/H 
29, 344 
73 861 
INDUSTRIAL RELATIONS 16 153 l6 153 
ENGINEERING 
LAB TECHNICIANS 
457 
92 
5,394 
888 
457i 
921 
-5,394 
888 
TOOLING 1,472 14,307 1,4721 14,307 
PRODUCTION 
MANUFACTURING TEST 44 
MANUFACTURING TECH. 
Q& RA 
FACILITIES 
35 
374 
417 
3,-6 38 
35! 
37W 
37H 
762 
3,4 
_2L249 
DIRECT DIST 
TRAINING 
368 
21 
3,577 
196 
368 
21 
3,577 
196 
TOTAL DIRECT LABOR 118 1,358, 2,819 28,417 2,937 29,775 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
2,215 
752 
2,218 
752 
TOTAL MATERIAL 
TOTAL OTHER 
3 2,967 2,970 
TOTAL COST 1,361 31,384 32,745 
TABLE 3.4.2.0-II 
MLLV COST SUMMARY SRM NOSE CONE "A" A [ BE] CE (I THOUSAZIDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
ELEKENT OF COST PART I 
M/H $ 
PART II 
iM/H $ 
PART III 
$ 
PART IV 
m $ 
OTHER 
M/H 
TOTAL 
$ 
PROGRAM EXECUTIVE 8 98 8 $ 98 
PROGRAM PLAN.& REPT. 21 245 21 245 
INDUSTRIAL RELATIONS 5 43 5 43 
ENGINEERING 127 1,508 127 1,508 
LAB TECHNICIANS 26 248 26 248 
TOOLING 422 4,103 422 4,103 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. i0 120 10 120 
Q& RA 108 1,042 108 1,042 
w FACILITIES 
L' DIRECT DIST 106 1,026 106 1,026 
TRAINING 6 56 6 56 
TOTAL DIRECT LABOR 34 386 805 8,103 839 8,429 
MATERIAL 1 634 635 
LOGISTIC HARDWARE 
BURDEN 215 - 215 
TOTAL MATERIAL 1 849 850 
TOTAL OTHER 
TOTAL COST 387 8,952 9,339 
MLLV 
NON-RECURRING 
PART I 
"SRMNOSE CONE 
Element of Cost 
ASSEMBLY OR SYSTEM 
-­TABLE-3-4--2T-OIII-
Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
127,686 
25,537 
4223 109 
107,222 
10,135 
Total Direct Labor 692,689 
Program Executive 
Program Planning & Reporting-
Industrial Relations 
8,312 
20,781 
4,437 
98,165 
245,424 
43,128 
Total Labor 
- Part I 386,717 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & Administrative Burden 
Total Material 
416 
444 
860 
292 
1,152 
TOTAL COST - PART i 387,869 
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TABLE 3.4.2.0-IV 
L.-1V PART II COST SUMMARY SRM NOSE CONE 
DESIGN PRODUCTION 
ENGINEERING 
ELEMENT OF COST M/H $ N/H $ 
DESIGN & FAB. 
TOOLING 
M/H 
.r... 
-G-
E]Q C] 
M/ 
(IN 
TO 
TOTAL 
rUSA-TDS) 
ENGINEERING 13 157 114 1,351 127 1,508 
LAB TECHNICIANS 3 26 23 222 26 248 
TOOLING 422 4,103 422 4,103 
PRODUCTION 
M'-NUFACTURING TEST 
MAUFACTURING TECH. 10 120 10 120 
Q&RA 1 5 107 1,037 108 1,042 
DIRECT DIST 106 1,026 106 1,026 
-RAINING 6. 56 6 56 
TOTAL DIRECT LABOR 17 188 788 7,915 805 8,103 
MATERIAL 
LAB. TECHNICIANS 6 48 54 
TOOLING 530 530 
PRODUCTION 
.":G. TECHNICIANS 18 18 
Q&RA 32 32 
SUBTOTAL 6 628 634 
M.A. & ADM. BURDEN 2 213 215 
=CAL MATERIAL 8 841 849 
CCAL PART II COST 196 8,756 8,952 
PART 
MLLV 
NON-RECURRING COSTS 
II-A SRLNOSE CONE 
ELEMENT OF COST 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
TABLE 3.4.2.0-V, MANHOURS DOLLARS 
BASIC DESIGN 
1. Laboratory Technicians 
Subtotal 
2. Q&RA 
13,340 
2,668 
16,008 
534 
157,545 
25,933 
183,478 
__190 
TOTAL ENGINEERING LABOR 16,542 188,668 
MATERIAL 
3. Laboratory Technicians 
I. Q&RA 
Subtotal 
5. Material and Adm. Burden 
TOTAL MATERIAL 
5,603 
160 
5,763 
1,959 
7,722 
TOTAL ENGINEERING COST 196,390 
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MLLV 
NON-RECURRING COSTS 
SRM
 
NOSE CONE 
PART IIB ASSEMBLY OR SYSTEM 
TOOLING
 
TABLE 	 3.4.2.0-VICOLUMN I COLUMN II COLUMN III 
ELEMENT OF COST MANHOURS MANHOURS DOLLARS 
TOOL DESIGN 	 114,346 1,350,426
 
1. Lab. Tech. 	 - 22,869 222,287 
TOTAL ENGR. 	 137,2 ,1575,71 
Fabrication and Erection
 
Fab. & Assembly 302,822 2,943,430
 
Misc. Charges 23,620 229,586
 
Maintain & Add
 
In Scope Changes 3,331 32,377
 
SUBTOTAL (A) 329,773 	 3,205,393
 
2. Tool and Production Planning 92,336 	 897,506
 
SUBTOTAL (B) 422,109 	 4,102,897
 
3. Direct Distributable 105,527 	 1J..fZ22
 
SUBTOTAL (C) 527,636 	 5,128,621
 
4. Training t,804 	 56,415
 
SUBTOTAL (D) 533,440 	 5j185,036
 
5. Q&RA 	 106,688 1,037,007 
6. Manufacturing Tech. 10,135 	 119,694
 
TOTAL PRODUCTION LABOR 650,263 	 6,341,737
 
MATERIAL
 
7. Tooling 	 529939 
8. Lab. Tech. 	 48,025
 
9. Q&RA2,6
 
10. 	Manufacturing Tech. 2,236
 
MATERIAL SUBTOTAL (E) 627,706
 
11. 	Material & Adm. Burden 213,420
 
TOTAL MATERIAL 841,126
 
TOTAL TOOLING COST 	 8,755,576
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TABLE 3.4.2.0-VII 
MLLV COST SUMMARY 
ELEMENT OF COST 
SRM ATTACH 
PROGRAM MGMT. 
PART I 
STRUCTURE 
CONT. END ITEM 
PART II 
ACILITIES 
PART III 
A 1J B E] C [ 
LOGISTICS 
PART IV 
(IN THOUSANDS) 
TOTAL 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
M/H 
17 
41 
9 
$ 
196 
491 
88 
M/H 
259 
52 
$ 
3,053 
503 
$ OTHER H 
17 
41 
9 
259 
52 
196 
491 
88 
3,053503 
TOOLING 841 8,173 841 8.173 
PRODUCTION 
MANUFACTURING TEST 
Lu 
o 
MANUFACTURING TECH. 
Q& RA 
FACILITIES 
20 
213 
238 
2,078 
20 
213 
23W 
2,078 
DIRECT DIST 
TRAINING 
210 
12 
2,043 
112 
210 
12 
2,043 
112 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
67 775 
2 
1,607 16,200 
1,264 
1,674 16,975 
1,266 
BURDEN 430 430 
TOTAL MATERIAL 2 ,694 ,696 
TOTAL OTHER 
TOTAL COST 777 117,894 18,671 
MLLV 
NON-RECURRING 
PART I 
SRM ATTACH STRUCTURE 
ASSEMBLY OR SYSTEM 
TABLE 3.4.2.0-VIII 
Element of Cost Manhours Manhours Dollura, 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
258,508 
51,702 
840,813 
213,745 
20,189 
Total Direct Labor 1,384,957 
Program Executive 
Program Planning & Reporting 
-16,619 
41,549 
196,270 
490,694 
Industrial Relations 9,002 87,499 
Total Labor - Part I 67,170 774,463 
Material 
Program Planning & Reporting 
Industrial Relations 
831 
900 
Material Subtotal 
Material & Administrative Burden 
1,731 
589 
Total Material 2,320 
TOTAL COST - PART I 
321 
776,783 
TABLE 3.4.2.0-IX 
'.--" PART II COST SUMMARY SRM ATTACH STRUCTURE E E C l (IN TH2AM!D 
ETENGINEERING 
ELEMENT OF COST 
ENGINEERING 
LAB TECHNICIANS 
?OLING 
DESIGN PRODUCTION 
EI RNTOOLING 
M/H $ /H $ 
31 j63 
_ 
6 60 
DESIGN &FAB. °=OT-, 
M/H $ 
228 2,690 
46 443 
841 8!3_841 
H 
---
/H 
259 
52 
TTAT 
$ 
3,053 
50f8.173 
PRODUCTION 
MANIUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 1 12 
20 
212 
238 
2-066-
20 
213 
238 
2078 
hi 
DIRECT DIST 
TRAINING 
=AL DIRECT LABOR 
MA-TERIAL 
38 
_ _ _ _ __ _ _ 
435 
_ _ _ _ _ _ _ _ 
210 
12 
1,569 
2.,049 
1121 
15,765 
210 
1,6o7 
2.04Q 
. ]? 
16,200 
LAB. TECHNICIANS 
COOLING 
PRODUCTION 
13 96 
1,056 
109 
1,056 
,FG TECHNICIANS 
Q&RA 
SUBTOTAL 
MAT. & ADM. BURDEN 
:iSAL MATERIAL 
_18 
13 
5 
35 
64 
1,251 
425 
1,676 
35 
64 
1,264 
430 
1,694 
!.AL PART II COST 453 17,441 17,894 
PART 
MLLV 
NON-RECURRING COSTS 
II-A SRM ATTACH STRUCTURE 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
ELeMENT OF COST TABLE 3.4.2. 0-X MANHOURS DOLLARS 
BASIC DESIGN 30,740 363,039 
1. Laboratory Technicians 
Subtotal 
2. Q&RA 
6,148 
36,888 
1,230 
59,759 
422,798 
-11,956 
TOTAL ENGINEERING LABOR 38,118 
434,754 
MAK rBRIAL 
3. Laboratory Technicians 
4. Q&RA 
Subtotal 
12,911 
369 
13,280 
5. Material and Adm. Burden 
TOTAL MATERIAL 
4,515 
17,795 
TOTAL ENGINEERING COST 
452,549 
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MLLV 
NON-RECURRING COSTS 
ELEMENT OF COST 
SRM ATTACH STRUCTURE 
PART IIB ASSEMBLY OR SYSTEM 
TOOLING 
TABLE 3.4.2.O-XI 
......- I 
MANHOURS 
COLUMN II 
MANHOURS 
COLUMN III 
DOLLARS 
TOOL DESIGN 227,768 2,689,940 
1. Lab. Tech. 45,554 442,785 
TOTAL ENGR. 273,322 3,132,725 
Fabrication and Erection 
Fab. & Assembly 
Misc. Charges 
Maintain & Add 
In Scope Changes 
603,200 
47,050 
6,635 
5,863,104 
457,326 
64,492 
SUBTOTAL (A) 656,885 6,384,922 
2. Tool and Production Planning 683,928 1,787,780 
SUBTOTAL (B) 840,813 8,172,702 
3. Direct Distributable 210,203 2,043,173 
SUBTOTAL (C) 
4. Training 
SUBTOTAL (D) 
1,051,016 
II,561 
1,062,577 
10,215,875 
112,373 
10,328,248 
5. 0cRA 212,515 2,065,646 
6. Manufacturing Tech. 
TOTAL PRODUCTION LABOR 
20,189 
1,295,281 
238,432 
12,632,326 
MATERIAL 
7. Tooling 
8. Lab. Tech. 
9. Q&RA 
10. Manufacturing Tech. 
MATERIAL SUBTOTAL (E) 
1,055,600 
95,663 
63,755 
35,331 
,250,34 
11. Material & Adm. Burden 
TOTAL MATERIAL 
425,119 
1,675,468 
TOTAL TOOLING COST 17,440,519 
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TABLE 3.4.2.0-XII 
LLV COST SUMMARY SRM AFT SKIRT AE B] C[ (I!' THOUSA:-S) 
ELEMENT OF COST 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II PART III PART IV OTHER 
M/H $ M/H $ $ $ MH $ 
PROGRAM EXECUTIVE 3 37 3 37 
PROGRAM PLAN.& REPT. 
- _8 93 
INDUSTRIAL RELATIONS 2 17 2 17 
ENGINEERING 52 605 52 605 
LAB TECHNICIANS 
TOOLING 
10 
157 
100 
1,527 
10 
157 
- 1001,527 
PRODUCTI 
ON 
MANUFACTURING TEST 4 44 4 44 
MANUFACTURING TECH. 40 389 40 389 
Q& RA 
Mo FACILITIES 
DIRECT DIST, 39 382 39 382 
TRAINING 2 21 2 21 
TOTAL DIRECT LABOR 13 147 304 3,068 317 3,215 
MATERIAL 238 238 
LOGISTIC HARDWARE 
BURDEN 80 8o 
TOTAL MATERIAL - 31818 
TOTAL OTHER 
TOTAL COST 
__________147 3,386 ____ ___ ___ _____ 3,533 
MLLV 
NON-RECURRING 
SRM-AFT SKIRT 
PART I 
ASSEMBLY OR SYSTEM 
Element of Cost 
TABLE 3.4.2.0-XIII 
Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
51,247 
10,249 
157,061 
40,045 
3,771 
Total Direct Labor 262,373 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
3,148 
7,871 
1,705 
37,178 
92,957 
16,573 
Total Labor - Part I 12,724 146,708 
Material 
Program Planning & Reporting 
Industrial Relations 
157 
171 
Material Subtotal 
Material & Administrative Burden 
328 
112 
Total Material 440 
TOTAL COST - PART I 147,148 
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TABLE 3.4.2.0-XIV 
-1(7PART II COST 
ELE1N T OF COST 
SUMMARY 
DESIGN 
ENGINEERING 
M/H $ 
SRM - AFT SKIRT 
PRODUCTION 
M/H $ 
DESIGN &F. 
TOO L ING 
M/H 
.] 
---.... -:-
-AL--
, 
B[) CE 
M/H 
(IN THO:SAEPDS 
OATo___ -_ 
ENGINEERING 
LAB TECHNICIANS 
:DOLING 
9 
2 
103 
17 
43 
8 
157 
502 
83 
1,527 
52 
10 
157 
605 
100 
1.527 
PRODUCTION 
MAN UFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 3 
4 
40 
44 
386 
4 
40 
44 
389 
w 
DIRECT DIST 
-RAINING 
TOTAL DIRECT 
,,.ERIAL 
LABOR 11 123 
4 
39 
2 
293 
382 
21 
2,945 
18 
39 
2 
304 
382 
21 
3,068 
22 
LAB. TECHNICIANS 197 197 
TOOLING 
PRODUCTION 
MFG. TECHNICIANS 
Q&RA 
S-hTOTAL 
?A... & ADM. BURDEN 
:DTAL MATERIAL 
4 
1 
5 
7 
12 
234 
79 
313 
7 
12 
238 
80 
318 
-ZTAL PART II COST 128 3,258 3,386 
ELEMENT OF 
PART 
COST 
ILLV 
NON-RECURRING COSTS 
II-A SRM - AFT SKIRT 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
TrABLE 3.4 .2.0O-XV 
MANHOURS DOLLARS 
BASIC DESIGN 8,700 102,747 
1. Laboratory Technicians 
Subtotal 
1,740 
10,440 
16,913 
19,660 
2. Q&RA 348 3,383 
TOTAL ENGINEERING LABOR 
10, 788 123,o43 
MATERIAL 
3. Laboratory Technicians 
4. Q&RA 
3,654 
104 
Subtotal 3,758 
5. Material and Adm. Burden 
TOTAL MATERIAL 
1,278 
5,036 
TOTAL ENGINEERING COST 
128,079128,079 
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MLLV 
NON-RECURRING COSTS 
SRM - AFT SKIRT 
ELEMENT OF COST 
PART 1iB ASSEMBLY OR SYSTEM 
TOOLING 
TABLE 3.4.2.0-XVI 
uutun I 
MANHOURS 
COLUMN II 
MANHOURS 
COLUMN III 
DOLLARS 
TOOL DESIGN 42,547 502,480 
1. Lab. Tech. 8,509 82,707 
TOTAL ENGR. 51,056 585,187 
Fabrication and Erection 
Fab. & Assembly 
Misc. Charges 
Maintain & Add 
In Scope Changes 
112,676 
8,789 
1,239 
1,095,211 
85,429 
12,043 
SUBTOTAL (A) 122,704 1,192,683 
2. Tool and Production Planning 34,357 333,950 
SUBTOTAL (B) 157,061 1,526,633 
3. Direct Distributable 39,265 381,656 
SUBTOTAL (C) 
4. Training 
SUBTOTAL (D) 
196,326 
2,160 
198,486 
1,908,289 
20,995 
1,929,284 
5. O&RA 39,697 385,855 
6. Manufacturing Tech. 3,771 44,536 
TOTAL PRODUCTION LABOR 241,954 2,359,675 
MATERIAL 
7. Tooling 
8. Lab. Tech. 
9. Q&RA 
10. Manufacturing Tech. 
MATERIAL SUBTOTAL (E) 
197,183 
17,869 
11,909 
6,599 
233,560 
11. Material & Adm. Burden 
TOTAL MATERIAL 
79,410 
312,970 
TOTAL TOOLING COST 3,257,832 
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TABLE 3.4.2.0-XVII 
ILLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
SRM FITTINGS 
PROGRAM MGMT. CONT. END ITEM 
PART I PART II 
M/H $ N/H $ 
1 13 
FACILITIEc 
PART III 
$ 
A [D B[] C[] 
LOGISTICS 
PART IV OTHE R 
$ M/H 
1 
(I: THOUSAJDS) 
$ 
13 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
3 32 
5 
3 32 
5 
ENGINEERING 
LAB TECHNICIANS 
19 
4 
228 
37 
19 
4 
228 
37 
TOOLING 52 504 52 504 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 
1 
13 
15 
129 
1 
13 
15 
129 
FACILITIES 
DIRECT DIST 
TRAINING 
13 
1 
126 
7 
13 
1 
126 
7 
TOTAL DIRECT LABOR 
MATERIAL 
4 50 103 1,046 
79 
107 1,096 
79 
LOGISTIC HARDWARE 
BURDEN 27 27 
TOTAL MATERIAL 
TOTAL OTHER 
106 106 
TOTAL COST 
50 1,152 1,202 
Element of Cost 
MLLV 
NON-RECURRING 
SRM FITTINGS 
PART I 
SRM FITTINGS 
ASSEMBLY OR SYSTEM 
TABLE 3.4.2.0-XVIII 
Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
19,256 
3,851 
51,816 
13,305 
1,244 
Total Direct Labor 89,472 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
1,074 
2,684 
582 
12,684 
31,698 
5,657 
Total Labor 
- Part 4,340 50,039 
Material 
Program Planning & Reporting 
Industrial Relations 
54 
58 
Material Subtotal 
Material & Administrative Burden 
Total Material 
112 
38 
150 
TOTAL COST - PART I 50,189 
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TABLE 3.4.2.0-XIX 
V- PART II COST SUMMARY SRM - FITTINGS 
- B E c Q (IN THOU-AIID 
DESIGN PRODUCTION DESIGN & F-B. -G T 
ELEMENT OF COST ENGINEERING M/H $ M/H $ TOOLING M/H A$ ----...."-- / T_ 
ENGINEERING 5 62 14 166 19 228 
LAB TECHNICIANS 1 10 3 27 4 37 
?COLING 52 504 52 504 
?RODUCTI ON 
,NXfUFACTURING TEST 
MANUFACTURING TECH. 1 15 1 15 
Q& RA 2 13 127 13 129 
DIRECT DIST 13 126 13 126 
-RAINING 1 7 1 7 
:OTAL DIRECT LABOR 6 74 97 972 103 1,046 
M'Y-ERIAL 
LAB. TECHNICIANS 2 6 8 
-OLING 65 65 
PRODUCTION 
,,,:G. TECHNICIANS 2 2 
'&RA 4 4 
S-'BTOTAL 2 77 79 
MAT. & ADM. BURDEN 1 26 27 
-:TA MATERIAL 3 103 106 
:2:AL PART II COST
__________77 1, 075 1,152 
ELEMENT 
MLLV 
NON-RECURRING COSTS 
PART II-A FITTINGS 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
OF COST TABLE 3.4,.2.0-XX MANHOURS DOLLARS 
BASIC DESIGN 
1. Laboratory Technicians 
Subtotal 
2. Q&BA 
5,220-
1,044 
6,264 
269 
61,648 
10,148 
71,796 
2,031 
_ _ 
TOTAL ENGINEERING LABOR 6,473 73,827 
MATERIAL 
3. Laboratory Technicians 
4. Q&RA 
2,195
63 
Subtotal 2,195 
5. Material and Adm. Burden 
TOTAL MATERIAL 
767 
3,022 
TOTAL ENGINEERING COST 
76,849 
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MLLV 
NON-RECURRING COSTS 
ELEMENT OF COST 
SRM FITTINGS 
PART IIB ASSEMBLY OR SYSTEM 
TOOLING 
TABLE 3.4.2.0-XXI 
COLUMN I 
MANHOURS 
COLUMN II 
MANHOURS 
COLUMN III 
DOLLARS 
TOOL DESIGN 14,036 165,765 
1. Lab. Tech. 2,807 27,284 
TOTAL ENGR. 16,843 193,049 
Fabrication and Erection 
Fab. & Assembly 
Misc. Charges 
Maintain & Add 
In Scope Changes 
37,173 
2,899 
409 
361,322 
28,178 
3,975 
SUBTOTAL (A) 40,481 393,475 
2. Tool and Production Planning 1 , 3 35  110,176 
SUBTOTAL (B) 51,816 503,651 
3. Direct Distributable 12,954 125,915 
SUBTOTAL (C) 
4. Training 
SUBTOTAL (D) 
64,770 
712 
65,482 
629,564 
6,921 
636,485 
5. Q&RA 13,096 127,293 
6. Manufacturing Tech. 1,244 14,692 
TOTAL PRODUCTION LABOR 79,822 778,470 
MATERIAL 
7. Tooling 
8. Lab. Tech. 
9. Q&RA 
10. Manufacturing Tech. 
MATERIAL SUBTOTAL (E) 
65,053 
5,895 
3,929 
2,177 
77,054 
11. Material & Adm. Burden 
TOTAL MATERIAL 
26,198 
103,252 
TOTAL TOOLING COST 1,074,771 
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3.4.3 The SRM Motor 
The Get Ready Costs shown in this section are those costs directly related to 
the Engineering design of the SRM motor and tooling design. Also, the Get
 
Ready Cost of the actual tooling is included. This tooling includes:
 
Development Tooling 
Process tooling 
Tooling maintenance and modification 
Chamber tooling 
.Nozzle shell tooling
 
Ablative and exit cone tooling
 
Auxiliary power unit tooling
 
Igniter tooling
 
Inspection tooling
 
Production Tooling 
Process tooling
 
Chamber tooling
 
Nozzle shell tooling
 
Ablatives and exit cone tooling
 
Inspection tooling
 
The total costs for-this item are displayed in Table 3.4.3.0-I. 
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TABLE 3.4.3.0-I 
MLLV COST SUMMARY SOLID ROCKET MOTOR A En BE] Cf- (IN THOUSANfS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
ELEMENT OF COST PART IM/H4/H $ 
PART II 
M/H $ 
PART III PART IV OTERTOAm THE  
_ $ - $ M/H $ 
PROGRAM EXECUTIVE 8 98 8 98 
PROGRAM PLAN.& REPT. 21 245 21 245 
INDUSTRIAL RELATIONS 5 52 5 52 
ENGINEERING 212 2,509 212 2,509 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 34 395 212 2,509 246 2,904 
MATERIAL - 41.227 41,27 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 41.227 41.227 
TOTAL OTHER 
TOTAL COST 395 43,736 44,131 
MLLV 
NON-RECURRING 
PART-I 
ASSEMBLY OR SYSTEM 
Element of Cost 
Direct Labor 
TABLE 3.4.3.0-II 
Manhours Manhours Dollars 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
Total Direct Labor 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
8,295 
20,737 
5,364 
97,960 
244,900 
52,140 
Total Labor 
- Part I 34,396 395,000 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & Administrative Burden 
Total Material 
TOTAL COST - PART I 395,000 
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MLLV PART II COST SUMMARY 
ELEMENT OF COST
 
Engineering 

Lab Technicians 
Tooling
 
Production
 
Manufacturing Test
 
Manufacturing Tech. 
Quality & Reliability
 
Assurance
 
Direct Distributable 
Training
 
U, Total Direct Labor
Material
 
Lab. Technicians
 
Tooling 

Production
 
Mfg. Technicians 
Quality & Reliability
 
Assurance
 
Subtotal 

Material & Admini­
strative Burden
 
Total Material 

OTAL PART Ii "COST 
ASSEMB3LY OR SYSTEM (IN THOUSANDS) 
"A" I_ ;TS 
_DESIGN 
 DESIGN & FAB. K&,WJfA-1ZIE:G
ENGINEERING PRODUCTION TOOLING 7EST TOT_-_
 
M/H $ M/H $ M/H $ M/H S M/F
 
152 1,795 
 60 714 212 2,509
 
152 1,795 
 60 714 
 212 2,509
 
41,227 
 41,227
 
_41,227 

41,227
 
_1,227 

41,227
 
1,795 l,941 43,736 
___ 
-4.~--. ------ r-----4-- ~'--
_ _ 
AMLLV
 
NON-RECURRING COSTS
 
SOLID ROCKET MOTOR
 
PART II ASSEMBLY OR SYSTEM 
TOOLING
 
TABLE 	 3.4.3.0-IV COLUMN 	 II COLUMN IIIELE4ENT OF COST 	 MANHOURS MANHOURS DOLLARS 
TOOL DESIGN 	 60,457 714,000
 
1. Lab. Tech.
 
TOTAL ENGR. 60,457 714,000
 
Fabrication and Erection
 
Fab. & Assembly
 
Misc. Charges
 
Maintain & Add
 
In Scope Changes
 
SUBTOTAL
 
2. 	Tool and Production Planning_
 
SUBTOTAL
 
3. Direct Distributable 
SUBTOTAL
 
4. Training 
SUBTOTAL 
5.Q(RA 
6. Manufacturing Tech
.
 
TOTAL PRODUCTION LABOR
 
MATERIAL
 
7. Tooling * 	 41,227,000 
S. Lab. Tech.
 
9. Q9RA 
10. 	Manufacturing Tech.
 
MATERIAL SUBTOTAL
 
11. Material & Adm. Burden 
 41,227,000
 
TOTAL 	 MATERIAL 41,227,00 
TOTAL 	TOOLING COST 
 41,941,000
 
*Includes both manhours and material. No further breakout 
was given by Aerojet.
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AMLLV 
NON-RECURRING COSTS
 
PART II-A SOLID ROCKET MOTOR 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
ELEMENT OF COST TABLE 3.4.3.0-V MANHOURS DOLLARS 
BASIC DESIGN 	 151,990 1,795,000
 
1. 	Laboratory Technicians
 
Subtotal
 
2. Q&RA
 
TOTAL ENGINEERING LABOR 151,990 1,795,000
 
MATPERIAL 
. Laboratory Technicians
 
4. Q&RA 
Subtotal
 
5. Material and Adm. Burden 
TOTAL MATERIAL 
1,795,000TOTAL ENGINEERING COST 
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MLLV 
SOLID ROCKET MOTOR 
NON-RECURRING 
DOLLARS IN THOUSANDS 
TABLE 3.4.3.0-VI 
1. Management and Administration 	 $ 395 
2. Engineering 	 1,795
 
3. Tooling and Design Labor 	 714
 
4. 	 Tooling: 
Development 
Process Tooling $ 4,622 
Tooling Maintenance and Modification 1,715
 
Chamber Tooling 3,887
 
Nozzel Shell Tooling 720
 
Abalatives and Exit Cone Tooling 906
 
Auxiliary Power Unit Tooling 239
 
Igniten Tooling 116
 
Inspection Tooling 1,071 13,276
 
Production
 
Process Tooling 14,100
 
Chamber Tooling 10,383
 
Nozzel Shell Tooling 1,605
 
Ablatives and Exit Cone Tooling 1,531
 
Inspection Tooling 352 27,951
 
TOTAL COST 	 $44,131
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3.4.4 Launch Complex Facility - SRM Stage 
The Get Ready Cost for that portion of the Launch Complex Facility associated 
with SRM stages are: 
Site development canal, hydraulic, fill, etc.
 
Gantry crane
 
Unloading hoist
 
SRM rotating fixture
 
Service structure
 
Umbilical tower
 
SRM aft support structure
 
SRM forward attachment and alignment boom mechanism
 
Launch and test control center
 
Off site support complex
 
This cost is based on the provision of a facility capable of a launch rate of 
two vehicles per year with each vehicle consisting of a main stage and eight 
SRM strap-on stages. The total cost is displayed in Table 3.4.4.0-I. 
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TABLE 3.4.4.0-I
 
MLLV COST SUMMARY 
ELhENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH.
 
Q&RA 
FACILITIES
 
DIRECT DIST 
TRAINING.
 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE
 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 

TOTAL COST 

SRM LAUNCH COMPLEX FACILITY AD BEC] C (17 THOUSAIJDS) 
PROGRAM MGMT. CONT. END ITEM ACILITIEc LOGISTICS AL 
PART I PART TI PART II PART IV OTEI_
M/H $ M/H $ _ $ $ 
_/_$ 
162,47 162.470 
162,47
 
16,4L6,7
 
MLLV 
LAUNCH COMPLEX FACILITIES
 
NON-RECURRING
 
DOLLARS 	 IN THOUSANDS 
TABLE 3.4.4.0-II 
BRICK AND MORTAR
 
1. Site Development Canal, Hyd. Fill, etc. 

2. Reenforce Concrete Launch Pad (Flame Deflect) 

3. 	 Propellant Storage and Tansfer and Disposal
 
Systems 

4. Launch and Test Control Center 

5. Off-Site Support Complex 

6. Stage Storage Acceptance Test & Checkout 

GROUN) SUPPORT EQUIPMENT
 
1. Gentry Equipment 

2. Unloading Crane 

3. Service Structure 

4. Umbilical Tower 

5. SR 	Aft Support Structure 

6. SRI 	Fwd. Attach. 

7. Core Support and Hold Down Boom 

EQUIPMENT (GENERAL)
 
1. Test 

2. Off-Site Support 

TOTAL LAUNCH FACILITIES 

NOTE: 	 Estimated 481,547 - Single Stage
 
Estimated 2,100 - Engine Module
 
Estimated 162,470 - Solid Rocket Motor4 ­
646,37
 
$ 46,000 
188,500 
79,087 
23,800 
31,613 
4,250 
$ 373,250 
20,349 
5,891 
52,804 
12,683 
10,317 
6,944 
14,545 
$ 123,533 
129,150 
20,184 
$ 149,334 
$ 646,117 
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3.4.5 SRM Manufacturing Facility 
- Fixed Costs 
The fixed Get Ready Costs for the SRM manufacturing facility were defined 
design costs necessary to established the minimum requirements for theproduction of 260 inch SRM motors regardless of the quantity of SRIMI's to bebuilt.' Table 3.4.5.0-I displays these costs. 
NOTE: Refer to Paragraph 3.5.2 for the additional facility costs
associated with the actual production of the SRM's which arequantity sensitive. 
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00 
TABLE 3.4.5.0-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 
FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR 
MATERIAL
 
LOGISTIC HARDWARE
 
BURDEN
 
TOTAL MATERIAL 
TOTAL OTHER 

TOTAL COST 

SRM STAGE-MANUFACTURING FACILITIES A [ B[] Cf 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II PART III PART IV OTHER 
(I:: THOUSA2DS) 
/H s M/H $ s 
___ M/H $ 
8,434 

8,434 8,434
 
8434 
IVflLV
 
NON-RECURRING 
MANUFACTURING FACILITIES 
SRM
 
DOLLARS IN THOUSANDS 
TABLE 3.4.5.0-II 
AEROJET
 
Production $ 45,100
 
*OTHER CONTRACTOR 
Brick & Mortor $ 3,230
 
Handling Equipment 434
 
Capital Equipment 840 5,504
 
Total Manufacturing Facilities $ 50,604
 
* Facilities required to build attach structure, nose cone, aft 
skirt, and fittings for SRM at Michoud. These are required in 
addition to the facilities required for the core stage vehicle. 
Estimated: Fixed cost of 8,434 m -
Variable cost of 42,170 
50,604 
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3.4.6 Ground Support Equipment (GSE) - SHM Stage 
The Get Ready Cost for SRM GSE includes the following items: 
Electronic checkout van
 
Hydraulic power servicing unit
 
Motor leakage pressurization unit
 
Leak detection unit, helium type
 
Pneumatic power supply cant
 
Nozzle/TVC alignment kit
 
Maintenance stands
 
Environmental monitoring equipment
 
Handling equipment
 
Barges (9)
 
The costs associated with this equipment is displayed in Table 3.4.6.0-I. These
costs are fixed in nature and are additive to the Quantity Sensitive Costs reflected 
in sub-paragraph 3.5.1. 
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TABLE 3.4.6.0-I
 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
U Q& RA 
t FACILITIES
 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE
 
BURDEN 
TOTAL MATERIAL
 
TOTAL OTHER 

TOTAL COST 

SRM STAGE - GROUND SUPPORT EQUIPMENT A n BE[ C[ (1' THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II' PART III PART IV OTHLEOTHER 
M/H $ M/H $ $ $ $ 
3,072 3,072 
3,072 3,072 
=~~~ 
=- ~ - T 7 _____ 
F 072_ 
MLLV 
SRM 
*GROUND SUPPORT EQUIPMENT 
DOLLARS IN THOUSANDS 
TABLE 3.4.6.0-11 
1. Electronic Checkout Van 	 S 437 
2. Hydraulic Power Servicing Unit 	 51
 
3. Motor Backage Pressurization Unit 	 32
 
4. Leak Detection Unit, Helium Type 	 19
 
5. Pneumatic Power Supply Cart 	 36 
6. Nozzle/TVC Alignment Kit 	 20
 
7. Maintenance Stands 	 123
 
8. Environmental Monitoring Equipment 	 14 
9. Handling Equipment 	 30
 
10. Barges (9) 	 18,000 
TOTAL GSE 	 18,762
 
NOTE: 	 Estimated fixed cost at 3,072
 
Estimated variable cost at 15,690
 
18,762
 
*Based 	on Aerojet input for Sat V/4-260 Study
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SRM STAGE QUANTITY SENSITIVE COST 
The Get Ready Cost details for the 260 inch SRMIs shown in Figure 3.5.0. 0-1are those costs directly related to the actual number of SRM's to be produced.The maximum units per year, for purposes of this study, was assumed to besixteen per year. The costs in this paragraph are those costs required toincrease the SRM production rate from 4 to 16 units per year. They are additiveto those costs shown in Sections 3.4.5 and 3.4.6 for the Manufacturing Facility
and GSE. 
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SRM STAGE (8) 
QUANTITY 
SENSITIVE 
$57,860 
3.5.0.0 
OSE 
$15,690 
3.5.1.0 
FACILITY 
$42, 170 
3.5.2.0 
NOTES: 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
FIGURE 3.5.0.0-1 	 MLLV SOLID MOTOR STAGE QUANTITY SENSITIVE COSTS 
GET READY, TA" COSTS 
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TABLE 3.5.0.0-i
 
MLLV COST SUMMARY 

ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT.
 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION
 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 
FACILITIES
 
DIRECT DIST
 
TRAINING
 
TOTAL DIRECT LABOR 
MATERIAL
 
LOGISTIC HARDWARE
 
BURDEN
 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST 

* GSE 
TOTAL SRM STAGE (VARIABLE) A El B M c E5 (Im THOUSAN.,DS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II PART III PART IV OTAL 
/H $ N/H $ ;, $ TE /H 
_ 
___ 
42170 *15g90 57,860 
42,170 15,690 57,860 
TMIS PAGE INTENTIONALLY LEFT BLANK
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3.5.1 Ground Support Equipment (GSE) - SIVI Stage 
The SRM quantity sensitive GSE requirements are those costs associated with 
the production of 16 stages per year. These costs are displayed in Table 
3.5. 1. 0-1, and are in addition to those costs reflected in sub-paragraph 3.4.6. 
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TABLE 3.5.2.0-I
 
MLLV COST SUMMARY-

ELEMENT OF COST 

PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING
 
LAB TECHNICIANS
 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST
 
MANUFACTURING TECH.
 
Q&RA 
FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR 
MATERIAL
 
LOGISTIC HARDWARE
 
BURDEN
 
TOTAL MATERIAL 
TOTAL OTHER 

TOTAL COST 

GROUND SUPPORT EQUIP (VARIABLE) A EJ Bf Co] (Ii! THOUSADS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I __________OTHERPART II PART III PART IV OTiER 
MN/H $ M/H $ $ $ MN/H 
15,690 15,690
 
15,690 15,690
 
MLLV 
SRM 
*GROUND SUPPORT EQUTPl4MT 
DOLLARS 1N THOUSANDS 
TABLE 3..5.2.0-I 
1. Electronic Cbeckout Van 
 $ 437 
2. Hydraulic Power Servicing Unit 
 51
 
3. Motor Backage Pressurization Unit 	 32
 
4. Leak Detection Unit, Helium Type 
 19
 
5. Pneumatic Power Supply Cart 
 36
 
6. Nozzle/TVC Alignment Kit 
 20,
 
7. Maintenance Stands 
 123
 
8. Environmental Monitoring Equipment 
 14
 
9. Handling Equipment 
 30
 
10. Barges (9) 
 18,000
 
TOTAL GSE $ 18,762
 
NOTE: 	Estimated fixed cost at 3,072
 
Estimated variable cost at 15,690­
18,762
 
*Based on Aerojet input for Sat V/4-260 Study
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3.5.2 SRVI Manufacturing Facility 
The SRM motor quantity sensitive manufacturing facility costs are those costs 
associated with the actual number of stages to be produced per year. These costs 
are reflected in Table 3.5.2.0-I, and are in addition to the fixed facility costs 
in subparagraph 3.4.5. 
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TABLE 3.5.1.0-I
 
MLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST
 
MANUFACTURING TECH.
 
Q&RA
 
FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR 
MATERIAL
 
LOGISTIC HARDWARE
 
BURDEN
 
TOTAL MATERIAL
 
TOTAL OTHER 

TOTAL COST 

MANUFACTURING FACILITIES (VARIABLE) A [ B[] C (iTTHOUSKAIS-) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS 
PART I PART II PART III PART IV 
M/H $ M/H $ OTHERs 
42,170 42,170 
42,170 42,170 
= ___L -____ 
MLLV 
NON-RECURRING
 
MANUFACTURING FACILITIES
 
SRM
 
DOLLARS IN THOUSANDS 
TABLE 3.5.1.0-II 
AEROJET 
Production 
 $ 45,100
 
*OTHER CONTRACTOR 
Brick & Morter $ 3,230
 
Handling Equipment 434
 
Capital Equipment 840 
 504
 
Total Manufacturing Facilities 
 $ 50,604 
* Facilities required to build attach structure, nose cone, aft 
skirt, and fitting for SRM at Michoud. These are required in
 
addition to the facilities required for the core stage vehicle.
 
Estimated: Fixed cost of 
 8,434
 
Variable cost of 42,170
 
50,604
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Volume V of the final documentation for "Cost Studies of Multipurpose 
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4.0 DEVELOPMENT TEST OR "B" COSTS 
This section contains a detailed breakdown of the total non-recurring development
testing costs for the various configuration elements of the Multipurpose Large
Launch Vehicle (MLLV) baseline family i.e. 
The non-recurring costs have been categorized into the followfilg sub-paragraphs: 
a. Single-Stage.to-Orbit Vehicle (Section 4. 1) 
b. Injection Stage - Engine Module (Section 4.2) 
c. Injection Stage - Fuel Module (Section 4.3) 
d. Solid Rocket Motor Stage (Section 4.4) 
Costs for each of the configuration elements are categorized by the various 
types of testing required such as: 
a. Static Load Test 
b. Engine Installation - Manufacturing Development 
c. Manufacturing Development Test 
d. Systems Test 
e. Engine PFRT and Qualification Test 
f. Facility Checkout 
g. Manufacturing Mockup 
h. Systems Development Facility 
i. R&D Flight Vehicles 
j. Wind Tunnel Testing 
For convenience and easy reference, the costs associated with the above items 
are displayed in Figure 4. 0.0. 0-1. Sub-paragraph numbers are also referenced 
to assist in locating the desired item(s). 
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SINGLE STAGE 	 ENGIN MODSULEFULMDEISSTG 
WEHICLE "38 ,0 sss'0]5 $315,772 
$ 1 ,6 7 1 , 0 8 B S 10 
4.4.0.0
4.1.0. 0 	 4.2.0.0 
$669, Cg098 1 , 01, "zq 378 $5, 295 $4sn 	 S 5 
4.1.1.1 	 " 4.2.1.1 4.3. 0( 4"1".44]. 4. 
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EN .ISA 	 DT "$T TS 2,478.$6,934 ES83,581 ­
$ 24.1.1 . 12 00 4.2.1.2 $7,131 	 4.3%1.2 
D.FD KRSTAGE ASSY. STAGE ASSY.' .. , 
4.12.0$4,oqn412Z. $62474.32 .082,355 i 
VAC . W E., 4 3MFDV EV4 T".1.1. 	 4.2 1. 82,Z88 221F.D 
89,92$1,11 	 $1184 44. 
$486 .8184. 	 0.. STU UR 
$9,~~~~~4 	 23$14572.00$,5
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mLCYbNUMBER 	 UPCONFIGURATION 4.4.6.0 
4.1.6.0 	 $2b,47117 4.2.6.0TO BE FLIGHT TE STED HAS2R& LS 
4..6.1FAC. /0 WI r NHFACUIUNTWO 	 FUEL MODULES $9.0 
$287,636 ~ 1 2861 -12.0A $734,..TON$ 108, 471 ,
 
4170 --I - - '- 'r
 
MVFG.VEH. MF - 1200 1S 1 SH [$0 
83'1m --l- 4*/1"6.31TTO L% I 	 SRUTUA 
$73,200 ----. ... 60 H NU ERS 0N LOWER{ RIGHtT CORNER 
{ DESIGNATE APPLICABLE SECTION 
4.19.04.29.0NUMvBER FOR{COST DETAILS. 
R&DFLIGHTS 0 
$731,826 
4.1.10.D 
WIDTUNNEL0 
$600
 
4.1,11. 	 FIGURE 4.0.0.0-I DEVELOPMWENT TEST COST ("B" COST) SUMMkARY 
3c / 	 370 
4.0 (Continued) 
As stated in Section 1.0 of this volume (see Book A, Volume V), the output of 
Phase II, Task 1 was to produce "Modularized" costs data. The "modularized" 
data presented in this section provide an understanding of the costs associated 
with all the development testing of the hardware items and will permit the 
evaluation of the relative impact of specific tests and/or elements on overall 
program costs. The development testing costs were developed in such a manner 
that the major vehicle options stand on their own; i.e., the costs for the single 
stage vehicle are the total costs for testing the single-stage-to-orbit vehicle. 
The costs for the injection stage - engine module; the injection stage - fuel 
module and the SRM's are the additional costs for testing each of these 
configuration elements. 
Volume III - Resource Implications of this final report provides the basic overall 
general philosophy, ground rules and assumptions and the basic resource inputs 
for the development test programs. Resource and cost requirements for each 
of the specific tests or test categories are provided for each vehicle configuration 
option, in terms of (1) the facility equipment and tools required for the testing 
activity, and (2) the manpower, material and test specimens required to conduct 
each of the tests. 
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SINGLE STAGE VEHICLE 
The summary costs for testing the single stage MLLV vehicle are displayed in 
Table 4. 1. 0. 0-1. These costs include not only the cost associated with conducting
the test but all the costs of the test specimens as well. Specimen costs were 
developed from the recurring costs contained in Book C of this volume. Figure 
4. 1. 0. 0-1 displays the total cost of the single stage vehicle by type of testand 
the appropriate sub-paragraph where the cost information is located. 
372-A
 
TABLE 4.1.0.0-I 
MLLV COST SUMMARY SINGLE STAGE A 0] B P C[] 
PROGRAM MGMT. CONT. END ITEM FACILITIEc LOGISTICS 
ELEMENT OF COST PART I PART II PART III PART IV OTHERTOAL 
____ __ __ __ __ _ /H $ M/H $ s s__ _ M/H__ 
PROGRAM EXECUTIVE 31 374 31 
PROGRAM PLAN. & REPT. 79 944 79 
INDUSTRIAL RELATIONS 18 171 18 
ENGINEERING 590 107,773 590 
LAB TECHNICIANS 507 4,924 , 507 
TOOLING 8,100 
PRODUCTION 1,231 131,769 1,231 
MANUFACTURING TEST 38,000 i 
MANUFACTURING TECH. 
Q& RA 334 3,251 334 
FACILITIES 
DIRECT DIST 557 5,404 557 
TRAINING 1I 23 247 . 23 
TOTAL DIRECT LABCR 128 1,489 3,242 299,468 3,370 
MATERIAL 3 4239: 58,771 
LOGISTIC HARDWARE *55339 
BURDEN 1,439 'i7,43 
TOTAL MATERIAL 3 61,017 58,771 
TOTAL OTHER 37,397 1,23,162, 
TOTAL COST 1,492 360,486 37,397 
1,271,933, 
* SPECIMEN 
** PROPELLANT 
(IN THOUSA07S) 
_ _ s______  _ 
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944
 
171 
107,773
 
4,924
 
8,100
 
131,769
 
38,000
 
3,251
 
5,404
 
247
 
300,957
 
63,013
 
55,339 
L19,791 
1,250,559
 
1,671,308 
SINGLE STAGE 
. VEHICLE 
$1,671,308 
.0 414.1. 
I TRU4.1.1.0OASSR. 
, 9 8ENG $08 4A0 $---
r- 4.1.1.21' $52I 

I TD.FWD. SKIRT 
4.1.0 $4,076 
DTVTEST -4.1.1.3 
$53,104 COMPONENTS 
$4,860 
4.1.3.0 4.1.1.41 
FA CMFG. DEV. . B&M EQUIP 
$9,923 $21,452 
4.1-4.0 
SYSTEM TEST 
$120, 000 
ENGINESI MULTICAMBIlit 
"FAC. C/O VEH. r' TORO .2 1 . 
SDF -L4.1.8 IM#00PI1..0 .- - I .16* 
DOLLAR IE$A08,471 

R N
- 4" BLI N W T4.1. 1U1.7.I CSALT ATORFOFNUMBER6 MFG VEH. I 1M#0- 1200 PSI 1I$169,671$3..,176 Il ,1$8 . 4.. 1..032,7,- L. 4.16.3_1 l 'T - Offi " r-I 
4-4.1.8.0 M#- 2000 PSI I$195, 271SD F, i, 
F 0 1. INL S TR&DFLIGHTSI 
ALTERNATE SYSTEMS.NOTES: .....$731,26I DOLLARS ARE IN THOUSANDS. I I IN LOWER RIGHT CORNERNUM1BERS4.. 10.0 DESIGNATE APPLICABLE. SECTION IWINDTNE 
TO ORBIT VEHICLE COST DEVELOPMENT 
. 0. 0-1 MLLV SINGLE STAGEF IGURE 4. 
TEST, "B" COSTS 
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4.1.1 Static Load Test - Single Stage Vehicle 
The total costs of conducting all of the static load tests for the single stage vehicle 
are displayed in Table 4.1.1.0-I. In addition, Figure 4.1. 1.0-1 displays the overall 
test costs and appropriate sub-section number for the various components that 
require static testing. 
Sections 4.1.1.1 through 4.1.1.4, which reflect the test costs for the tank assembly, 
thrust structure, standard forward skirt and the other components, include the costs 
of the labor, material, and tooling for the following: 
a. Engineering 
1. Mechanical and electrical design 
2. Drafting and support 
3. Liaison 
4. Conduct the test 
5. Test reports 
b. Manufacturing 
1. Facility checkout and preparation 
2. Specimen installation 
3. Load fixture fabrication 
4. Load fixture installation 
5. Plumbing installation 
6. Instrumentation installation 
7. Mechanical checkout 
8. Electrical checkout 
9. Conduct the test 
10. Teardown effort 
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4.1.1 (Continued) 
c. Material and Parts 
1. Raw material 
2. Mechanical components 
3. Electrical transducers 
4. Electrical components and equipment 
5. Test specimen (from "C" cost) 
d. Retest Allowance 
Parts, materials and labor costs 
Section 4.1. 1.5 reflects the cost of the static load test facilities and the capital 
equipment for conducting the tests. In addition, the maintenance costs for the 
facilities and capital equipment are also included. 
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TABLE 4.1.1.0-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
STATIC LOAD TEST - S/S 
PROGRAM MGMT. CONT. END ITEM 
PART I PART II 
M_/H $ M/H $ 
10 127 
ACILITIE 
PART III 
$ 
A [] B E3 Cs 
LOGISTICS 
PART IV 
OTHER 
] 
H 
10 
(IN THOUSANDS) 
TOTAL 
TOTAL 
127 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
26 
7 
311 
56 
26 
7 
311 
56 
ENGINEERING 
LAB TECHNICIANS 
294 .3.477 294 3,477 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
556 5,405 556 5,408 
MANUFACTURING TECH. 
J Q& RA 28 269 28 269 
FACILITIES 
DIRECT DIST 
TRAINING 
179 
7 
1,730 
80 
_ 179 
7 
1,730 
80 
TOTAL DIRECT LABOR 43 494 1,064 10,964 1,107 11,458 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAJ 
1,220 
31,875 
414 
33,510 
1,220 
31,875 
414 
33,510 
TOTAL OTHER 21,452 21,452 
TOTAL COST 494 44,474 21,452 66,420 
=~ U= 
-__ E:=-= 
FIGUR0 44T.1.1. 
AD. EQUI37 BW&M 4,6 4.1 . . 
NUMBERCFORACOST DETAILS 
,452 4 
TESTSOST "B"NOTES: 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
FIGURE 4. 1. 1. 0-1 MLLV MAIN STAGE STATIC LOAD TEST COSTS DEVELOPMENT 
TEST, '93" COSTS 
378 
1.1 Tank Assembly - Static Load Test 
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TABLE 4.1.1.1-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
STATIC LOAD TEST - TANK ASSEMBLY - S/S A [ B E CDl 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II PART III PART IV 
M/H $ M/H $ $ OTHE$ 
(IN THOUSANDS) 
TOTAL 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
4 
11 
9 
55 
130 
23 
4 
11 
3 
55 
130 
___ 2 
ENGINEERING 
LAB TECHNICIANS 
123 1,457 123 1,457 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 23 2,265 233 2,265 
MANUFACTURING TECH. 
co Q& RA 12 113 12 113 
FACILITIES 
DIRECT DIST 
TRAINING 
75 
3 
725 
33 
75 
3 
725 
33 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
18 208 446 4,593 
62 2 
23,464 
211 
_ _ 
464 4,801 
622 
23,464 
211 
TOTAL MATERIAL 
TOTAL OTHER 
24 297 24,297 
TOTAL COST 
-
208 
= 
28,890 
C -0 
29,098 
STATIC 
MLLV 
NON-RECURRING 
PART I 
LOAD TEST - TANK ASSEMBLY 
ASSEMBLY OR SYSTEM 
TABLE 4.1.1.1-II 
- S/S 
ElemenL of Cost Manhours Manhours Dollars 
Dircet. Labor 
Eng,inooring 
Loi.';Lti.cn______ 
123,352 
LaboraI.ory Toehnic'ian 
Producl.ion 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
2339020 
11,652 
Total Direct Labor 368,024 
Program Executive 
Prog'ram Planning & Reporting 
lndt striia I Relat.i om; 
4,416 
11,040 
2,392 
$ 52,153 
130,382 
23,250 
Total Labor - Part I 17,848 $207,785 
Program Pl.anning & Reportine 
industrial Relations 
Material Subtotal 
Mat.er~ial & Administrative Burden 
TotaL Material 
$ 220 
239 
459 
156 
$ 615 
TOTAL COST - PAR 1I $208,400 
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TABLE 4.1.1.1-III 
MLLV PART II CCST7T :Y TANK ASSEMBLY / -S/S A B[Q C L (IN THOUSANDS) 
ELEMENT CF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 
ENGINEERING 
LAB TECHNICIANS 
M/H 
123 
$ 
1,457 
M/H $ M/H $ M/H $ M/H 
123 
$ 
1,457 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q & R A 
DIRECT DIST 
233 
12 
75 
2,265 
113 
725 
233 
12 
75 
2,265 
113 
725 
(A TRAINING 
TOTAL DIRECT LARC.R 
MATERIAL 
LAB. TECHNICIANS 
123 1,457 
*23,46, 
3 
323 
33 
3,136 
3 
446 
33 
4, 93 
23,464 
TOOLING 
PRODUCTION 619 619 
MFG. TECHNICIA2_:S 
Q& RA 
SUBTOTAL 
MAT. & ADM. BL :: 
123,464 
3 
622 
211 
3 
24,086 
211 
TOTAL MATERIA_ 23,464 8_3_24.297 
TOTAL PART Il C'fS- 1,457 23,464 3,969 28,890 
* SPECIMEN 
MLLV 
R & D TEST COST 
NON-RECURRING 
TANK ASSE4BLY - S/S 
CONDUCT STATIC LOAD TEST 
TABLE 4.1.1.1-IV 
(In Thousands) 
Element of Cost Manhours Dollars 
Engineering 108,800 $1,285 
Retest Allowance 14,552 172 
TOTAL COST 123,352 $1,457 
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?4LLV 
R & D TEST COST
 
NON-RECURRING
 
TANK ASSEMBLY S/S
 
CONDUCT STATIC LOAD TEST
 
TABLE 4.1.1.1-V
 
Manhours
Element 	of Cost 

(1) 	Manufacturing 190,648 

43,372
(2) Retest Allowance 

Subtotal "A" 233,020 

74,566
(3) 	Direct Distributable 

Subtotal "B" 307,586 

(4) 	Training 3,383 

Subtotal "C" 310,969 

(5) Q&RA 	 11,652 

TOTAL LABOR 	 322,621 

Material
 
(6) Raw 	Material & Parts 

(7) 	Q&RA 

Material Subtotal 

(8) Material & Admin. Burden 

TOTAL MATERIAL 

TOTAL COST 
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(IN THOUSANDS)
 
Dollars
 
$1,853
 
411
 
$2,265
 
725
 
$2,990
 
33
 
$3,023
 
113 
$3,136
 
$ 	619
 
$ 	621
 
211
 
$ 	832
 
$3,968
 
3 
4.2 Thrust Structure - Static Load Test 
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TABLE 4.1.1.2-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
STATIC LOAD TEST - THRUST STRUCTURE - S/S A [ 
PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS 
PART I PART II PART III PART IVm w 
M_________/H s M/H $ $ $ 
3 35 
7 87 
2 16 
BE3 C 
OTHEROTHER 
MIH 
3 
7 
2 
(IN THOUSA.NDS) 
TOTAL 
$ 
35 
87 
16 
ENGINEERING 83 975 83 975 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
156 1,519 156 1,519 
oo 
MANUFACTURING TECH. 
Q& RA 8 75 8 75 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
12 138 
50 
2 
299 
485 
23 
3,077 
416 
3,162 
141 
50 
2 
311 
485 
23 
3,215 
416 
3,162 
141 
TOTAL MATERIAL 
TOTAL OTHER 
3,719 
_3,719 
TOTAL COST 138 6,796 6,934 
STATIC 
MLLV 
NON-RECURRING 
PART I 
LOAD TEST - THRUST STRUCTURE 
ASSEMBLY OR SYSTEM 
TABLE 4.1.1.2-II 
- S/S 
Ebement" of Cost Manhours Manhours Dollars 
Diro t. Labor 
Engi rcoring 82,573 
Labora tory Tot'hnL c ian 
Produc ,.on 
Tooling 
Manufac Luring Test 
Q&RA 
Fac lities 
Manufacturing Technician 
156,229 
7,811 
Total Direct Labor 246,613 
Program Execu tive 
Program Planning & Reporting 
Indist[r'in I"id nti onl:; 
2,959 
7,398 
1,603 
$ 34,946 
87,370 
15,581 
Total Labor - Part I 11,960 $137,897 
MerialI 
Program PI.aimiing & Reporting 
industriaL Relations 
Material Subtotal 
Maerial & Administrative Burden 
TotaL Material 
$ 148 
160 
$ 308 
105 
$ 413 
TO'I'AL COST - PART : $138,292 
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TABLE 4.1.1.2-111 
MLLV PART II COST SU}24ARYSTATIC LOAD TEST - THRUST STRUCTURE S/S A] B[] C (IN THOUSANDS) 
ELEME~NT OF ENGINEERINGCOST____ PRODUCTION TOOLING TEST TOTAL 
M/H $ M/H $ 'M/H $ M/H $ M/H $ 
ENGINEERING 83 975 83 975 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
156 
156 
1,519 
15956,1 
156 1,519 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q & R A 8 75 8 75 
DIRECT DIST 50 485 50 485 
TRAINING 2 23 2 23 
co TOTAL DIRECT LA$R 83 975 216 2,102 299 3,077 
MATERIAL * 3 162 3,162 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION 414 414 
MFG. TECHNICIANS 
Q& RA 2 2 
SUBTOTAL 416 3,578 
MAT. & ADM. BLE: 141 141 
TOTAL MATER2AI 3,162 557 3,719 
TOTAL PART 17 "" 975 3,162 2,659 6,796 
Specimen 
,MLLV 
R & D TEST COST 
NON-RECURRING 
THRUST' STRUCTURE - S/S 
CONDUCT STATIC LOAD TEST 
TABLE 4.l.1.2-IV 
(In Thousands) 
Element of Cost Manhours Dollars 
Engineering 72,600 $857 
Retest Allowance 9,973 118 
TOTAL COST 82,573 $975 
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- MLLV 
R & D TEST COST 
NON-RECURRING 
THRUST STRUCTURE - S/S 
CONDUCT STATIC LOAD TEST 
TABLE 4.1.1.2-V 
(IN THOUSANDS) 
Element of Cost Manhours Dollars 
(1) Manufacturing 127,189 $1,236 
(2) Retest Allowance 29,040 283 
Subtotal "A" 156,229 $1,519 
(3) Direct Distributable 49,993 485 
Subtotal "B" 206,222 $2,004 
(4) Training 2,268 23 
Subtotal "C" 208,490 $2,027 
(5) Q&RA 7,811 75 
TOTAL LABOR 216,301 $2,102 
Material 
(6) Raw Material & Parts $ 414 
(7) Q&RA 2 
Material Subtotal $- 416 
(8) Material & Admin. Burden 141 
TOTAL MATERIAL $ 557 
TOTAL COST $2,659 
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4.1.1. 3 Standard Forward Skirt (Lightweight Skirt) -
Static Load Test 
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TABLE 4.1.1.3-1 
MILV COST SUMMARY 
ELEMENT OF COST 
STATIC LOAD TEST 
FORWARD SIRT - S/S A [ 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II PART III PART IVN/H $ 
BQ CE] 
OTHER 
O/HE/H 
(IN ThOUSLNDS) 
TOTAL 
$ 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
1 
4 
1 
17 
44 
8 
1 
4 
1 
17 
44 
8 
ENGINEERING 
LAB TECHNICIANS 
41 489 41 489 
TOOLING 
PRODUCTION 78 759 78 759 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 4 38 4 38 
FACILITIES 
DIRECT DIST 
TRAINING 
2j-
1 
243 
II 
2,5 
1 
143 
ii 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
6 69 149 1,540 
85 
2, 353 
29 
155 1,609 
85 
2, 353 
29 
TOTAL MATERIAL 
TOTAL OTHER 
2,467 2,467 
TOTAL COST 69 4,007 4,076 
Element of Cost 
MLLV 
NON-RECURRING 
PART I 
STATIC LOAD TEST"- FORWARD SKIRT-
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 4.1.1.3-II 
Manhours 
S/S 
Manhours Dollars 
Direct, Labor 
Engi.ncering 
Log i !, 1_1on. 
Laboratory T'enhLci.an 
Produel ton 
Tool tng 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
41,387 
78,114 
3,906 
Total Direct Labor 123,407 
Program Executive 
Program Ptanning & Roporting 
Indust.rial Rolat.ionz; 
1,481 
3,702 
802 
$17,491 
43,721 
7,795 
Total Labor - Part I 5,985 $69,007 
Program Planning & Reporting 
industrial Relations 
Material Subtotal 
Material & Administrative Burden 
.$ 72 
80 
152 
52 
Total Material $ 204 
TOTAL COST - PAR I $69,211 
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TABLE 4.1.1.3-III 
MLLV PART II COSI S3 .2RY FORWARD SKIRT - S/S A B Fq C [] (IN THOUSANDS) 
ELEMENT OF COS: 
ENGINEERING 
LAB TECHNICIANS 
ENGINEERING 
M/H $ 
41 489 
PRODUCTION 
M/H $ 
TOOLING 
mIH $ 
____ 
M/H 
TEST 
___ 
$ M/H 
41 
TOTAL 
$ 
489 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
78 759 78 759 
MANUFACTURING 
Q & R A 
TECH. 
4 38 4 38 
DIRECT DIST 
TRAINING 
25 
1 
243 
ll 
25 
1 
243 
TOTAL DIRECT LAB3R 
MATERIAL 
41 489 
_*2,353 
108 1.051 149 1,540 
2,353 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION 
MFG. TECHNICiAI-S 
Q& RA 
SUBTOTAL 
MAT. & ADM. BLE: 
_ _ 
2,353 
84 
1 
85 
29 
84 
1 
2,438 
29 
TOTAL MATERIAL 2,353 114 2.467 
TOTAL PART Ii 3:3: 
LOT 489 2,353 l,165 4,007 
Specimen 
MLLV 
R & D TEST COST 
NON-RECURRING 
FOIflRD SKIRT - S/S 
CONDUCT STATIC LOAD TEST 
TABLE 4.1.1.3-IV 
(In Thousands) 
Element of Cost Manhours Dollars, 
Engineering 36,400 $430 
Retest Allowance 4,987 59 
TOTAL COST 41,387 $489 
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MLLV 
R & D TEST COST 
NON-RECURRING 
FOINARD SKIRT - S/S 
CONDUCT STATIC LOAD TEST 
TABLE 4.1.1.3-V 
(IN THOUSANDS) 
Element of Cost Manhours Dollars 
(1) Manufacturing 63,594 $ 618 
(2) Retest Allowance 14,520 141 
Subtotal "A" 78,114 $ 759 
(3) Direct Distributable 24,996 243 
Subtotal "B" 103,110 $1,002 
(4) Training 1,134 11 
Subtotal "C" 104,244 $1,013 
(5) Q&RA 3,906 38 
TOTAL LABOR 108,150 $1,051 
Material 
(6) Raw Material & Parts $ 84 
(7) Q&RA 1 
Material Subtotal $ 85 
(8) Material & Admin. Burden 29 
TOTAL MATERIAL $ 114 
TOTAL COST $1,165 
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4.1.1,4 Component Testing - Static Load Test 
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TABLE 4.1.1.4-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
STATIC TEST - COMPONENTS - S/S 
PROGRAM MGMT. CONT. END ITEM 
PART I PART II 
M/H $ M/H $ 
2 20 
FACILITIE 
PART III 
tv 
$ 
A [] B C-] 
LOGISTICS 
PART IV OTHER 
$ M/H 
2 
(IN THOUSANDS) 
TOTAL 
$ 
20 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
4 
1 
50 
9 
4 
1 
50 
9 
ENGINEERING 
LAB TECHNICIANS 
47 556 47 556 
TOOLING 
PRODUCTION 89 865 89 865 
kD 
co 
MANUFACTURING TEST 
MANUFACTURING TECH. 
I 
Q& RA 4 43 4 43 
FACILITIES 
DIRECT DIST 
TRAINING 
T29 
1 
277 
13 
29 
1 
277 
13 
TOTAL DIRECT LABOR 7 79 170 1,754 177 1,833 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
2 
97 
897 
33 
97 
2,897 
33 
TOTAL MATERIAL 
TOTAL OTHER 
3,027 3,027 
TOTAL COST 79 4,781 4,860 
Element of Cost 
MLLV 
NON- RECURRING 
PART I 
STATIC LOAD TEST - COMPONENTS-
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 4.1.1.4-Il 
Manhours 
S/S-, 
Manhours Dollars 
Dirctl Labor 
Enginooring 
Log i t,i cskiz­
Laboral.ory oe hn Lcian 
Prod u (- , on 
Tooling 
Manufacturing Test 
Q&RA 
47,078 
89,031 
4,452 
Facilities 
Manufacturing Technician 
Total Direct Labor 140,561 
Program Executive 
Program Planning & Reporting 
Industria1 Relat.\ on:; 
1,687 
4,217 
914 
$19,923 
49,803 
8,884 
Total Labor - Part I 6,818 $78,610 
*Matoriai 
Program Planning & Reporting 
Indus trial Relations 
Material Subtotal -
Material & Administrative Burden 
$ 84 
91 
175 
60 
TotaL Material $ 235 
TOTAL COST - PARI' I $78,845 
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TABLE 4.1.1.4-II1 
MLLV PART II CosT S':*.ARY COMPONENTS - S/S B [ C (IN THOUSANDS) 
ELEMENT OF 
ENGINEERING 
COST. 
ENGINEERING 
M/H $ 
47 556 
PRODUCTION 
M/H $ 
TOOLING 
M/H $ 
TEST 
MN/H $ N/H 
47 
TOTAL 
$ 
556 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 89 865 89 865 
MANUFACTURING TEST 
MANUFACTURING TECH. 
o) 
Q & R A 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LA:R 47 556 
4 
28 
1 
123 
43 
277 
13 
1,198 
4 
28 
1 
170 
43 
277 
13 
1,754 
MATERIAL 
LAB. TECHNICIANS 
""*2,89 2,897 
TOOLING 
PRODUCTION 96 96 
MFG. TECHNICIANS 
Q& RA 
SUBTOTAL 
MAT. & ADM. BURDE:: 
2,897 
1 
97 
33 
1 
2,994 
33 
TOTAL MATERIAL 
TOTAL PART TXT'-
TAPT 556 
2,897 
2,897 
130 
1,328 
3,027 
4,781 
* Specimen 
MLLV 
R & D TEST'COST 
NON-RECURRING 
COMPONENTS - S/S 
CONDUCT STATIC LOAD TEST 
TABLE 4.1.1.4-IV 
(I' Thousands) 
Element of Cost Manhours Dollars 
Engineering 41,400 $489' 
Retest Allowance 5,678 67 
TOTAL COST 47,078 $556 
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MLLV 
R & D TEST COST 
NON-RECURRING 
COMPONENTS - S/S 
CONDUCT STATIC LOAD TEST 
TABLE 4.1.1.4-V 
(IN THOUSANDS) 
Element of Cost Manhours Dollars 
(i) Manufacturing 72,498 $ 705 
(2) Retest Allowance 16,533 16o 
Subtotal "A" 89,031 $ 865 
(3) Direct Distributable 28,490 277 
Subtotal "B" 117,521 $1,142 
(4) Training 1,293 13 
Subtotal "C" 118,814 $1,155 
(5) Q&RA 4,452 43 
TOTAL LABOR 123,266 $1,198 
Material 
(6) Raw Material & Parts $ 96 
(7) Q&RA 1 
Material Subtotal $ 97 
(8) Material & Admin. Burden 33 
TOTAL MATERIAL $ 130 
TOTAL COST $1,328 
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4. 1. 1. 5 Static Test Facility, Capital Equipment and Maintenance 
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TABLE 4.1.1.5-1 STATIC LOAD TEST 
MLLV COST SUMMARY FAC. & B&M, EQUIP. - A 5 B CE (IN THOUSLnS) 
PROGRAM MGMT. CONT. END ITEM 'ACILITIE- LOGISTICS 
ELEMENT OF COST 
_/H 
PART IM/ 
$ 
PART II 
M/H $ 
PART III4 
E $ 
PART IVi 
$ 
OTHER 
M/H 
TOTAL 
$ 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 21,452 21,452 
TOTAL COST 21,452 21,452 
- 21,452_ 
__ _ _ __ _ 
MLLV
 
R&D TEST FACILITIES
 
STATIC LOAD TEST - SINGLE STAGE
 
TABLE 4.1.1.5-II 
Dollars 
(In Thousands) 
Brick and Mortar 20,444 
Maintenance (one year) 1,008 
Total Cost 21,452 
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4.1.2 Engine Installation - Manufacturing Development 
This cost covers the effort that is required to develop the processes that are 
necessary to assure reliable installation of the engines on the single stage. 
Table 4. 1.2. 0-I reflects the cost of this function. 
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TABLE 4.1.2.0-I 
MLLV COST 6UMM4fRY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & EPT. 
MANUFACTURINC DEVELOPMENT 
ENGINE INSTALLATION - S/S 
PROGRAM MGMT. CONT. END ITEM 
PART I PART II 
1_ _ _N/H $ M/I $ _ 
2 
FACILITIE 
PART III 
$ 
A 1] B [QXC J] 
LOGISTICS 
PART IV OTHER 
$ M/H 
(IN THOUSANDS) 
TOTAL 
$ 
2 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
22? 
00 
MANUFACTURING TECH. 
Q&RA 7 7 
FACILITIES 
DIRECT DIST 
TRAINING 
1 8 1 8 
TOTAL DIRECT LABOR 2 4 42 4 44 
MATERIAL 6 6 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
2 2 
8 
TOTAL OTHER 
TOTAL COST 
2 ~~50 ______ 5 
,MLV 
DEVELOPMENT COST 
NON-RECURRING 
PART I 
MANUFACTURING DEVELOPMENT - S/S 
ENGINE INSTALLATION 
TABLE 4.1.2.0-II 
Element of Cost Manhours Manhours Dollars
 
Direct Labor
 
Engineering
 
Lab. Tech. 2,731
 
Manufacturing
 
Q&RA 710
 
Total Direct Labor. 3,441 
Program Executive 41 484'
 
Program Planning & Reporting 104 1,228
 
Industrial Relations 23 224
 
Total Labor Part I 168 1,936 
Material
 
Program Planning & Reporting 2 
Industrial Relations 2
 
Material Subtotal 4 
Material & Admin. Burden 1
 
Total Material 
 5
 
TOTAL COST PART I 1,941 
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TABLE 4.1.2.0-III 
MLLV PART II COST S21.24ARY ENGINE INSTALLATION - S/S A BE C [ (IN THOUSANDS) 
ELEME~NT OF ENGINEERINGCOS:T_____E/H $ 
PRODUCTION 
M/H $ 
TOOLING 
M/H 
TEST 
MN/H $ M/H 
TOTAL 
______ 
$ 
ENGINEERING 3 27 3 27 
LAB TECHNICIANS 
TOOLING 
_ 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& R A 7 7 
DIRECT DIST 1 8 1 8 
TRAINING 
TOTAL DIRECT LA-$R 4 42 4 42 
0 MATERIAL 6 6 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION 
MFG. TECHNICIA11S 
Q& RA 
SUBTOTAL ,_ 6 6 
MAT. & ADM. BUB:; 2 2 
TOTAL MATERIAL 8 8 
TOTAL PART Ii 50 50 
14LLV 
DEVELOPMNTAL COST 
NON-RECURRING 
MANUFACTURING DEVELOPMENT 
ENGINE INSTALLATION 
TABLE 4.1.2.0-IV 
ELEMENT OF COST MANHOURS DOLLARS 
Laboratory Technician 
Direct Distributable 
2,731 
874 
$26,545 
8,495 
Subtotal 
Training 
3,605 
40 
$35,040 
388 
Subtotal 
Quality and Reliability Assurance 
3,645 
729 
$35,428 
7,085 
TOTAL LABOR 4,374 $42,513 
MA.TERIAL 
Laboratory Technician 
Material and Administrative Burden 
$ 6,000 
2,040 
TOTAL MATERIAL $ 8,040 
TOTAL COST $50,553 
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4.1.3 Dynamic Testing - Single Stage Vehicle 
The total cost for performing the dynamic tests on the single stage vehicle are 
displayed in Table 4. 1. 3. 0-1. This includes the labor, material, tooling, facilities 
and equipment to accomplish the following functions; 
a. Engineering 
1, Mechanical and electrical design 
2. Drafting and support 
3. Liaison 
4. Conduct the test 
5. Test reports 
b. Manufacturing 
1. Facility checkout and preparation 
2. Specimen installation 
3. Load fixture - fabrication and'installation 
4. Plumbing installation 
5. Instrumentation installation 
6. Mechanical checkout 
7. Electrical checkout 
8. Conduct the test 
9. Teardown effort 
c. Material and Parts 
1. Raw materials 
2. Mechanical components 
413 
4. 1.3 (Continued) 
3. Electrical transducers 
4. Electrical components and equipment 
5. Test specimen (from "C" costs) 
d. Retest Allowance 
Parts, materials and labor costs 
The cost of maintaining the facilities and capital equipment are also included. 
The maintenance cost covers the time period of the test cycle - 9 months. 
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TABLE 4.1.3.0-I 
MLLV COST SUMMARY DYNAMIC TEST - S/S A [- B) CQ0 (IN THOUSANDS) 
ELEMENT OF COST 
PROGRAM MGMT. CONT. END ITEM FACILITIE 
PART I PART II PART III 
mM/H $ M/H $ $ 
LOGISTICS 
PART IV 
m $ 
OTHER 
N/H 
TOTAL 
$ 
PROGRAM EXECUTIVE 11 131 11 131 
PROGRAM PLAN. & REPT. 28 328 28 328 
INDUSTRIAL RELATIONS 6 59 6 59 
ENGINEERING 296 3,496 296 3,496 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 504 4,900 504 4,900 
MANUFACTURING TEST 
HMANUFACTURINGU_1 TECH. 
Q& RA 126 1,225 126 1,225 
FACILITIES 
DIRECT DIST 161 1 568 16i 1,568 
TRAINING 7 71 7 71 
TOTAL DIRECT LABOR 45 518 1,094 11,260 1,139 11,778 
MATERIAL 2 1,429 1,4"31 
LOGISTIC HARDWARE *23464 23,464 
BURDEN 486 486 
TOTAL MATERIAL 2 25,379 25,381 
TOTAL OTHER 15,945 15,945 
TOTAL COST 520 36,639 15,945 53,104 
* SPECIMEN 
MLLV 
PART I 
DYNAMIC TEST - S/S 
ASSEMBLY OR SYSTEM 
TABLE 4.1.3.0-I 
Element of Cost Manhours Manhours Dol] arf 
Direct Labor 
Engi neering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
296,061 
504,086 
126,022 
Total Direct Labor 926,169 
Program Executive 
Program Planning & Reporting 
mInustrial Relations 
11,114 
27,785 
6,020 
131,256 
328,140 
58,514 
Total Labor - Part I 44,919 517,911 
Mterial 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & Adinistrative- Burden 
555 
602 
1,157 
393 
Total Material i,551 
TOTAL COST - PART i 519,462 
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TABLE 4.1.3.0-I1 
MLLV PART II COS7 32"24kR7 DYNAMIC TEST - S/S A [] Cc ] (IN THOUSANDS 
ELEMENT OF 
ENGINEERING 
COB? ENGINEERING 
M/H $ 
296 3,496 
PRODUCTION 
M/H $ 
TOOLING 
$/ 
TEST 
N/HMlH 
296 
TOTAL 
3,496 
LAB TECHNICIANS 
F 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q & R A 
DIRECT DIST 
TRINING 
TOTAL DIRECT L.A_:R 296 3,496 
504 
126 
161 
7 
799 
4,900 
1,225 
1,568 
71 
7,764 
504 
126 
161 
7 
1,095 
4,900 
1,225 
1,568 
71 
11,260 
MATERIAL *23464 23,464 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION 1,391 1,391 
MFG. TECHNICIAN'S 
Q& R A 
SUBTOTAL 
MAT. & ADM. Bt hB;: 
TOTAL MATERIAL 
23,464 
23,464 
38 
1,429 
486 
1,915 
38 
24,893 
486 
25,379 
TOTAL PART Ii OWS? 3,496 123,464 t 9,679 36,639 
* SPECIMEN 
MLLV 
R & D TEST COST 
NON-RECURRING 
CONDUCT DY"NANIC TEST - S/S 
TABLE 4.1.3.0-Iv 
(In Thousands) 
Element of Cost Manhours Dollars 
Engineering 258,933 -­ 3,058 
Retest Allowance 37,128 438 
TOTAL COST 296,061 3,496 
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MLV 
R & D TEST COST 
NON-RECURRING 
CONDUCT DYNAMIC TEST - S/S 
TABLE 4.1.3.0-V 
(TN THOUSANDS) 
Eleeincft of Cos Manhours Dollars 
(1) Manufac Luring 395,978 3,849 
(2) Retest Allowance 108,108 1,051 
Sub Lotal 504,086 4,900 
(3) Direct Distributable 161,308 1,568 
Sub total. 665,394 6,468 
(4) Training 7,319 71 
Subtotal 672,713 6,539 
(5) Q&RA 126,022 1,225 
TOTAL LABOR 798,735 7,764 
Material 
(6) Raw Material & Parts 1,391 
(7) Q&RA 38 
Material Sublotal 1,429 
(8) 14tl[er ial & Admn . burdon 486 
TOTAL MATERI AL 1,915 
TI'OPA h OST 9,679 
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4. 1. 	4 Manufacturing Development Test - Single Stage Vehicle 
The manufacturing development task is directed toward the development and 
implementation of fabrication and assembly processes to prodice the single 
stage vehicles. 
Defined in broad terms, the procedure is as follows: 
a. 	 Determine manufacturing development requirements through coordination and 
review of engineering drawings and specifications, present methods and 
existing manufacturing capabilities. 
b. 	 Establish suitable manufacturing methods. Document and coordinate these 
methods with applicable organizations. 
c. 	 Define equipment requirements, tooling criteria, training requirements, and 
establish step-by-step procedures for critical manufacturing. 
d. 	 Coordinate with factory, manufacturing engineerings, facilities training, etc., 
to assist them in the implementation and proper application of newly developed 
methods. 
Table 4. 1. 4. 0-1- displays the cost associated with this function for the single stage 
vehicle. 
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TABLE 4.1.4.0-I 
MLLV COST SUMMARY MANUFACTURING DEVELOPMENT - S/S A [ BE] CC] (IN THOUSLAZLS) 
ELEMENT OF COST 
PROGRAM MGMT. 
PART I 
CONT. END ITEM 
PART II 
FACILITIES LOGISTICS 
PART III PART IVL- OTHER TOTAL 
__________ 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
/H 
7 
19 
$ 
84 
230 
N/H $ $ 
_ $ OTE /H 
7 
19 
84 
230 
INDUSTRIAL RELATIONS 
ENGINEERING 
4 42 4 42 
LAB TECHNICIANS 507 4,924 507 2,924 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q & RA 135 1,314 135 1,314 
FACILITIES 
DIRECT DIST 
TRAINING 
162 
7 
1,575 
72 
162 
7 
1,575 
72 
TOTAL DIRECT LABOR 30 356 811 7,885 841 8,241 
MATERIAL 
LOGISTIC HARDWARE 
1 1,254 1,255 
BURDEN 
TOTAL MATERIAL 1 
427 
1,681 
42 
1,682 
TOTAL OTHER 
TOTAL COST 
357 9,566 9,923 
MLLV 
Element of Cost 
PART I 
MANUFACTURING DEVELOPMENT - S/S 
ASSEMBLY OR SYSTEM 
TABLE 4.1.4.0-II 
Manhours Manhours Dollars-
Direct Labor 
Engi neering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
506,559 
135,203 
Total Direct Labor 641,762 
Program Executive 
Program Planning & Reporting 
Indus trial Relations 
7,071 
19,484 
4,348 
83,509 
230,106 
42,263 
Total Labor - Part I 30,903 355,878 
IMatorial 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
390 
434 
824 
MaLrial & AdminisLrative Burden 240 
Total Material 1,104 
TOTAL COST - PART I 356,982 
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TABLE 4.1.4.0-I1 
MLLV PART II COS: S3 ,2{L MANUFACTURING DEVELOPMNT - /s FA C (IN THOUSANDS) 
ELEMENT OF COST 
ENGINEERING PRODUCTION 
$_$__$_N<,/H 
TOOLING 
IH N/li 
TEST 
$ N/a 
TOTAL 
ENGINEERI NG 
LAB TECHNICIANS 507 4,924 507 4,924 
TOOLING 
PRODUCTTON 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& R A 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LA3R 
I 
162 
7 
811 
.1,314 
1,575 
72 
7,885 
162 
7 
811 
1,313514 
1,575 
72 
7,885 
MATERIAL 
LAB. TECHNICI .__$ l,213 1,213 
TOOLING 
PRODUCTION 
MFG. TECHNICILD. 
Q& R A 
SUBTOTAL 
MAT. & ADM. 2?PS:, 
TOTAL MATERI _ _ _ 
41 
1,254 
427 
1,681 
41 
1,254 
427 
1,681 
9,5,66 9,566 
MLLV 
DEVELOPMENTAL COST 
NON-RECURRING 
MANUFACTURING DEVELOPMENT -
TABLE 4.1.4.0-IV 
S/S 
Element of Cost Manhours Dollars 
(In Thousands) 
Lab Technician 
Direct Distributable 
506,559 
162,099 
4,924 
1,575 
Subtotal 
Training 
Subtotal 
Q&RA 
Total Labor 
668,658 
7,355 
676,013 
135,203 
811,216 
6,499 
72 
6,571 
1,314 
7,885 
Material 
Lab Technician 
Q&RA 
1,213 
41 
Material Subtotal 
Material & Admin.Burden 
1,254 
427 
Total Material 1,681 
TOTAL COST 9,566 
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4.1.5 Systems Test - Single Stage Vehicle 
Systems tests are identified as those tests that are required in addition to the 
major testing (dynamic static load, flight, etc., that are displayed elsewhere in 
Section 4. 0). It was not possible to define all of the specific tests that fall within 
this category; however, the requirements for this general category were 
estimated in terms of overall program costs by applying historical data to the 
overall cost of producing the first flight vehicle. 
Historical data relative to research and development testing of components and 
subsystems for other programs, prior to and inclusive of the S-IC program, were 
used as a basis for cost estimates for the single stage. 
Table 4. 1. 5. 0-I shows the resulting cost estimates for component and subsystem 
testing of the single stage. 
Systems test include (but are not limited to): 
a. On-board test and checkout 
b. Qualification testing 
c. Acoustics testing, etc. 
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0 
TABLE 4.1.5.0-I
 
MLLV COST SUMMARY 

ELEMENT F COST 
______I_____ 
EXECUTIVE
PROGRAM 

PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS
 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 
FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR
 
MATERIAL
 
LOGISTIC HARDWARE
 
BURDEN
 
TOTAL MATERIA 

OTHER 
TOTAL COST
 
SYSTEMS TEST - S/S A 11 B z C (Ili T-oUSw-nS) 
PROGRM4 MGMT. CONT. END ITEM FACILITIES LOGISTICS 
.. PART IENT PARTF II COT OTHEREL] PART III PART IV TOTAL
 N $ NIH $ -- $ $ $-- ___lNH 
= 
120,000 120,000 
120,0O00 120,000 
NLLV 
DEVELOPMENTAL TESTING COST 
NON-RECURRING 
SYSTEMS TEST 
TABLE 4.1.5.0-II 
Element of Cost Dollars 
(In Thousands) 
Miscellaneous Test include: 
On board test & C/O system development. 
Qualification testing 
Acoustics testing, etc. 
Single Stage Cost (I) $120,000 
(1) Cost based on Engineering estimate.
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401. 6 	 Engine PFRT and Qualification Testing - Main Stage 
This section shows the development test costs for the following types of engines: 
4. 1.6. 1 Multichamber/Plug (with 24 modules having single position nozzles and 
a vacuum thrust of :388,000 pounds) 
4.1. 	6.2 Toroidal/aerospike (1200 psia with 28 modules, each producing 
286K pound thrust at sea level) 
4. 1. 6.3 Toroidal/aerospike (1200 psia with 8 modules, each producing one 
million pound thrust at sea level) 
4.1. 6.4 Toroidal/aerospike (2000 psia with 8 modules, each producing one 
million pound thrust.at sea level)' 
Figure 4.1. 6. 0-1 shows the MLLV main stage liquid engine propulsion system costs. 
The multichamber/plug propulsion system is shown as the engine system on the main 
stage with the three toroidal/aerospike systems as alternative propulsion systems. 
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J TOROIDAL 
I 286K - 1200 PSIr 	 j $108,471 
L - - - 4.1.6.21 
ITOROIDAL F 
I - I1M# 1200 PSI$169,671 
r 4.1.6.32 
I TOROmAL 
I M#- 2000 PSI 1 
I $195,271 a 
&. ___ 4.1.6.41 
NOTES: ALTERNATE SYSTEMS. 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
FIGURE 4.1.6.0-1 	 MLLV MAIN STAGE ENGINE OPTIONS COST DEVELOPMENT 
TEST, "'3" COST 
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4. 1.6.1 	 Multichamber/Plug Engine - Main Stage 
Parametric cost data was received from Pratt and Whitney for the multichamber/ 
plug propulsion system. This data covered a range of propulsion system sizes 
from above the requirements for a full size AMLLV engine to below that of a half 
size (MLLV) engine (Figure 4.1. 6. 1-1). The data received included the total cost 
for engine development, PFRT and qualification testing as a function of module 
vacuum thrust. 
As stated in Section 1. 0, of Book A, the program development costs (for the purpose 
of this study) were sub-divided into two categories: (1) Get Ready or "All costs and 
(2) Developmental Testing or "B" costs. Since the parametric data (Figure 401. 6.1-1) 
included costs associated with both categories, it was necessary to establish the 
appropriate costs associated for each of the categories. The allocation pertaining 
to development test costs will be discussed herein (the get ready costs were 
discussed in Book A). The only cost data received, that reflected program costs 
for engine development, (by "A" and "B" cost categories) was that submitted by 
Rocketdyne on the 1200 psia toroidal/aerospike engine system. Figure 4. 1. 6. 1-2 
displays, in terms of percentages, the elements of cost developed from this data. 
The percentages developed were then applied to the multichamber/plug propulsion 
system total development costs to divide it into get ready and development test 
costs. The example below illustrates how these costs were divided. 
Example: 	 Pratt and Whitney total cost $345 million X 77. 3% (from Figure 4.1 6. 1-'2) 
= $266. 7M development test cost (the remainder being used in the 
get ready or "A" cost). 
Table 4. 1. 6. 1-I displays the results of this computation. These costs were also 
supplemented by other costs for facilities and capital equipment. 
Figure 4.1. 6.1-3 reflects the parametric data received from Pratt and Whitney 
for propellant consumption during the engine development program. The 
propellant data was provided in millions of pounds of propellant as a function of 
module vacuum thrust/thousands of pounds. This data was then converted to total 
dollars and was used on all three engine systems. 
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Ca 500 	 _ 
0 
 4O00
 
345 .. _ 
l300 -C, 
; J 	 ' COST OF FACILITIES AND 
______200__ 
_____PROPELLANTS NOT INCLUDED___ 
__ 
0 
MODULE VACUUM THRUST - THOUSANDS OF POUNDS 
FIGURE 4. 1. 6.1-1 	 MLLV MAIN STAGE PROPULSION SYSTEM! - ESTIMATED MODULE 
DEVELOPMENT COSTS.OXYGEN/HYDROGEN MULTICIAMBER/ 
PLUG PROPULSION SYSTEM (PRATT & WHITNEY DATA) 
Get Ready or Development Test or "B" Percentages
 
"A" Percentages Component Engine PFRT Qual.
 
Design and Development
 
Engineering 72.2% 46.8% 34.7% 35.1% 35.1%
 
Test -0- 22.6 12.7 8.8 8.8
 
Equipment 2.5% 4.0 5.8 -0- -0-

Tooling (Basic) 25.3 4.0 3.9 -0- -0-

Fabrication -0-	 22.6 42.9 56.1 56.1
 
Subtotal 	 100% 46.8% 100% 24.9% 100% 52.1% 100% 11.5% 100% 11.5%
 
Production (Non-Recurr­
ing
 
Tooling (Basic) 55.5%
 
Equipment 16.7%
 
GSE 27.8%
 
Subtotal 100% 53.2% 
11 22.7% 77.3% 
Total 100% 
NOTE: Percentages based on 1200 psia 286K pound thrust module, as submitted by
 
Rocketdyne, in memo No. 68.RC-16347 dated December 20, 1968.
 
These percentages 	were:
 
1. 	 Used as is for the 1200 psia, 286K thrust engine
 
2. 	 Used to allocate the amount applicable to "A" and "B" cost categories
 
on the multichamber/plug engine
 
FIGURE 4.1.6.1-2 	 DEVELOPMENT COST FOR 1200 PSIA TOROIDAL/AEROSPIKE PROPULSION SYSTEM
 
DIVIDED INTO PERCENTAGES OF GET READY AND DEVELOPMENT TEST COST-

BASED ON 1200 PSIA - 286,000 POUND THRUST MODULE
 
_ _ _ __ _ _ _ _ 
3000-2 

2600' 
2400, 
2200' 
2000'­
1800 
0 
1600-
0 
rn 
1400-, 
Ro 
-41210, 
S1200'-
1s000 
400 
0 o0_ 
0 
FIGURE 4.1.6.1-3 

' "
 2000 jQUALIFICATION)I I/ 
NUMBER OF TESTS 
/
 
-
-
NUMBER OF TESTS 
-10 
~ 800 PFRT_______700__ 
-00 
- -__ 
200 _ ___ _ ___ __ 00000__ 
200 400 600 800 1000 
MODULE VACUUM THRUST - THOUSANDS OF POUNDS 
MLLV MAIN STAGE PROPULSION SYSTEM - ESTIMATED PROPELLANT 
CONSUMPTION DURING ENGINE DEVELOPMENT INCLUDING 
ANCILLIARY FLUIDS.OXYGEN/HYDROGEN MIXTURE RATIO, 
6:1 (PRATT & WHITNEY DATA) 
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TABLE 4.1.6.1-I 
MLLV COST SUMMARY(MULTICHAMBER) SINGLE STAGE ENGINES A LI B9[ CL[ (IN THOUSANDS) 
ELEMENT OF COST 
PROGRAM 
PART 
MIH 
MGMT. 
I 
$ 
CONT. END ITEM 
PART II 
MIH $ 
FACILITIE 
PART III 
" 
LOGISTICS 
PART I V 
ld$ OTHER 
TOTAL 
MH$ 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING I00,80( 100,800 
LAB TECHNICIANS 
TOOLING 8,10C 8,100 
PRODUCTION 119,80C 119,800 
MANUFACTURING TEST 38,000 
________8 000 
MANUFACTURING TECH. 
Li Q& RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 266,70C 266,700 
MATERIAL *58772 58,771 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 58771 58,771 
TOTAL OTHER 
TOTAL COST 266,700 58,771 325,71 
* PROPELLANTS 
NLLV 
SINGLE STAGE ENGINE
 
MULTI-CHANBER
 
PLUG ENGINE
 
TABLE 4.1.6.l-II 
"B" - COSTS 
Component Engine PFRT Qual. Total 
Engineering 
Test 
$3160M 
15.OM 
$ 48.2M 
17.6M 
$10.8M 
2.7M 
$10.8M 
2.7M 
$100.8M 
38.01 
Equipment 
Tooling (Basic) 
Fabrication 
2.7M 
2.7M 
15.O 
8.1M 
5.4M 
59.6M 17.2M 17.21M 
10.8m 
8.1M 
109.0M 
Subtotal $66.4M $138.9M $30.7M $30.7 M $266.7M 
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MLLV 
PROPELLANT CONSUMPTION
 
INCo ANCILLARY FLUIDS
 
OXYGEN/HYDROGEN
 
mIX RATIO = 6.0 
2,000 QUALIFICATION TESTS
 
SINGLE STAGE ENGINE PROGRAM
 
MULTI-CHAMBER 
PLUG ENGINE
 
TABLE 4.1.6.1-III
 
TOTAL CONSUMPTION 1,210,000,000 lbs.
 
OXYGEN 1,037,142,857 lbs.
 
HYDROGEN 172,857,143 lbs.
 
COST 
OXYGEN $.015 X 1,037,142,857 lbs. $15,557,143 
HYDROGEN $.5 X 172,857,143 lbs. = 43,214,286 
TOTAL $58,771,429
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4.1. 6.2 Toroidal/Aerospike Engine Cost - 1200 PSIA (286, 000 Pound Thrust) 
This paragraph presents the get ready cost for a toroidal/aerospike engine system 
consisting of twenty-eight 1200 psia modules, each of which will produce 286, 000 
pounds of sea level thrust. Costs for this alternative engine system were supplied 
by Rocketdyne. 
Figure 4.1. 6.2-1 displays, in terms of percentages, a breakdown of the A and B 
categories. 
NOTE: 	 The costs for this engine configuration are not 
added in the cost summary for the single stage 
vehicle shown in Table 4. 1. 6.1-I above. The 
toroidal/aerospike engine costs must be substituted 
in lieu of those for the multichamber/plug engine 
to define the cost of the single stage vehicle with 
the toroidal/aerospike engine system. 
Table 4. 1. 6.2-I displays the results which include propellant costs. 
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TABLE 4.1.6.2-I 
MLLV COST SUMMARY. 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
SINGLE STAGE ENGINES (TOROIDAL) 
PROGRAM MGMT. CONT. END ITEM 
PART I PART II 
M/H $ M/H $ 
FACILITIES 
PART III 
$ 
A [] 
LOGISTICS 
PART IV 
- $ 
BE] C Q 
OTHER 
M/H 
(IN THOUSANDS) 
TOTAL 
$ 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
18,800 
1,500 
18,800 
1,500 
H 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 
22,300 
7,100 
22,300 
7,100 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 49,700 49,700 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
_58771 
58771 
58,771 
58,771 
TOTAL OTHER 
TOTAL COST 
49,700 - 158,771 - 08,471 
* PROPELLANT 
MLLV 
TOROIDAL ENGINE PROGRAM
 
286 K THRUST PER MODULE 
1200 PSI
 
TABLE 4.1.6.2-I
 
(In Millions)
 
Component Engine PFRT Qual Total
 
B. 	Developmental Testing
 
Engineering $ 5.8 $ 9.0 $2.0 $2.0 $18.8
 
Test 2.8 3.3 .5 .5 7.1
 
Equipment .5 1.5 2.0
 
Tooling (Basic) .5 1.0 1.5
 
Fabrication 	 2.8 11.1 3.2 3.2 20.3
 
Subtotal $12.4 $25.9 $5.7 $5.7 $49.7
 
8.0 Million Pounds Thrust - 28 Modules (6 Segments, Per Module).
 
J-2S Engine Turbo-machinery Unit.
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4.1. 6. 3 Toroidal/Aerospike Engine Cost - 1200 PSIA (One Million Pound Thrust) 
This paragraph presents the get ready cost for a toroidal/aerospike engine system 
consisting of eight 1200 psia modules, each of which will produce one million 
pounds of sea level thrust. Costs for this alternative engine system were supplied 
by Rocketdyne. 
Figure 4.1. 6. 3-I displays, in terms of percentage, the breakdown of A and B costs. 
These percentages and the results are displayed in Table 4. 1.6. 3-I. Propellant 
costs are also included. 
NOTE: 	 The costs for this engine configuration are not
 
added in the cost summary for the single stage
 
-vehicle shown in Table 4.1.6.1-I above. The 
toroidal/aerospike engine costs must be substituted 
in lieu of those for the multichamber/plug engine 
to define the cost of the single stage vehicle with 
the toroidal/aerospike engine system. 
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Get Ready or Development or "B" Percentages
 
"A" Percentages Component Engine PFRT Qual.
 
Design and Development
 
Engineering 68.2% 28.3% 26.7% 25.5% 25.5%
 
Test 
-0- 11.4 6.7 6.4 6.4
 
Equipment 4.5 12.5 20.3 -0- -0-

Tooling (Basic) 27.3 5.2 1.8 -0- -0-

Fabrication -0- 39.5 44.5 68.1 68.1
 
Subtotal 	 100% 51.1% 100% 34.5% 100% 48.5% 100% 8.A% 100% 8.5%
 
Production (Non-Recurr­
ing)
 
Tooling (Basic) 38.1%
 
Equipment 23.8
 
GSE 38.1
 
Subtotal 100% 48.9%
 
16.3% 83.7%
 
Total 100%
 
NOTE: Percentages based on 1200 psia, one million pound thrust module, as submitted by
 
Rocketdyne, in memo No. 68RC-16347 dated December 20, 1968.
 
This percentage was:
 
(1) 	 Used as is for the 1200 psia, one million pound module and for the 2000 psia,
 
one million pound module.
 
FIGURE 4.1.6.3-1 	DEVELOPMENT COSTS FOR 1200 AND 2000 PSIA TOROIDAL/AEROSPIKE PROPULSION
 
SYSTEM DIVIDED INTO PERCENTAGES OF GET READY AND DEVELOPMENT TEST COSTS-

BASED ON 1200 PSIA - ONE MILLION POUND THRUST MODULE
 
__ __ __ __ __ __ _ 
TABLE 4.1.6.3-I 

MLLV COST SUMMARY 
ELKlENT OF COST 
PROGRAM EXECUTIVE
 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 

LAB TECHNICIANS
 
TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH.
 
L1 Q& RA 
FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARDWARE
 
BURDEN 
TOTAL MATERIAL 

TOTAL OTHER
 
TOTAL COST
 
PT0,900 

* PROPELLANT 
POGRAM MGMT. 
PART I 
/H $ 
SINGLE STAGE ENGINES 
(TOROIDAL) 
A 0 
CONT. END ITEM FACILITIES LOGISTICS 
PART II PART III PART IV 
14/H $ $ $ 
BD c[l 
OTHER 
M___/H 
(IN THOUSALS) 
TOTAL 
I 
30,300 30,300 
3 000 
67,500 
10,100 
3,000 
67,500 
lO ,loo 
L10,900 
*58771 
110,900 
53,771 
58771 58,771 
58,771 169,671 
MLLV 
TOROIDAL ENGINE PROGRAM 
im K THRUST PER MODULE 1200 PSI 
TABLE 4.1.6.3-11 
Component 
(In Millions) 
Engine PFRT Qual Total 
B. Developmental Testing 
Engineering 
Test 
$11.0 
5.3 
$14.3 
3.6 
$2.5 
.6 
$2.5 
.6 
$ 30.3 
10.1 
Equipment 
Tooling (Basic) 
Fabrication 
4.8 
2.0 
15.1 
1O.8 
1.0 
24.0 6.4 6.4 
15.6 
3.0 
51.9 
Subtotal $38.2 $53.7 $9.5 $9.5 $110.9 
8.0 Million Pounds Thrust - 8 Modules (20 Segments/module; 1 million/
 
module). New Turbo-machinery unit.
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4.1. 6. 4 Toroidal/Aerospike Engine Cost - 2000 PSIA (One Million Pound Thrust) 
This paragraph presents the get ready cost for a toroidal/aerospike engine system 
consisting of eight 2000 psia modules, each of which will produce one million 
pounds of sea level thrust. Costs for this alternative engine system were supplied 
by Rocketdyne. However, the costs for the "All and "B" categories were combined 
together. 
In order to determine that amount which applied to "B" costs only, the same 
percentage apportionment between A and B costs used for the 1200 psia one million 
modules was applied to the 2000,psia one million propulsion system. Figure 
4. 1. 6. 3-1 displays, in terms of percentages, this breakdown of the categories. 
These percentages were then applied to the 2000 psia module data and the results 
are displayed in Table 4. 1. 6. 4-L Propellant costs are also included. 
NOTE: The costs for this engine configuration are not 
added in the cost summary for the single stage 
vehicle as shown in Table 4.1. 6.1-I above. The 
toroidal/aerospike cost must be substituted in lieu of 
those fot the multichamber/plug engine to define 
the cost of the single stage vehicle with the 
toroidal/aerospike engine system. 
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TABLE 4.1.6.4-I
 
MLLV COST SUMMARY SINGLE STAGE ENGINES (TOROIDAL) A Q B[] C[] (IN THOUStDS) 
PROGRAM MGMT. CONT. END ITEM FACILITI E LOGISTICS 
PART II PART III PART IV OTHER TOTALELEMENT OF COST PART I 

____________ NH $ N/Hi $ $ 
 ~- $ N/H
 
PROGRAM EXECUTIVE
 
PROGRAM PLAN. & REPT.
 
INDUSTRIAL RELATIONS
 
ENGINEERING 37,300 
 37,300
 
LAB TECHNICIANS
 
TOOLING 3,900 
 3,900
 
PRODUCTION 83,800 
 83,800
 
MANUFACTURING TEST
 
_]._O0 I11 00 
MANUFACTURING TECH. 
Q&RA 
a FACILITIES 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR 136, 500 136,500 
MATERIAL *58771 58,771 
LOGISTIC HARDWARE
 
BURDEN 
TOTAL MATERIAL 17 ' 5877] 58,771 
TOTAL OTHER 
TOTAL COST 
-I___ 
_____ 
136,500 58,771 195,271
 
* PROPELLANT 
MLLV
 
TOROIDAL ENGINE PROGRAM 
1- THRUST PER MODULE
 
2000 PSI
 
TABLE 4.1.6.4-11
 
"B" COSTS 
(DOLLARS IN MILLIONS) 
COMPONENT ENGINE PFRT QUAL. TOTAL 
Engineering 13.6 17.7 3.0 3.0 37-3
 
Test 5.7 4.4 .7 .7 11.5
 
Equipment 6.2 13.4 19.6
 
Tooling (Basic) 2.7 1.2 3.9
 
Fabrication 
 18.9 29.5 7.9 7.9 64.2
 
Subtotal 47.1 66.2 11.6 11.6 136.5
 
(Incl. Fee)
 
(A & B = $161.6n)
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4.1.7 Facility Checkout Vehicle - Single Stage Vehicle 
The facility vehicle is defined as the test article that will be used to checkout the 
following: 
a. The manufacturing tools, facilities and equipment 
b. All R&D test facilities and equipment 
c. Handling and transportation equipment 
d. Launch complex facilities and support areas 
e. All GSE (manufacturing facility and launch facility) 
f. All processes and procedures 
The primary objective of the facility vehicle is to achieve a state of operational 
readiness prior to processing of the flight vehicles. The costs associated with 
this facility vehicle are displayed in Table 4.1. 7. 0-I. The facility vehicle consists 
of the following types of cost elements. 
a. Single stage structure 
b. Systems 
c. Transportation from the manufacturing plant to the launch site 
d. The cost of a dummy payload and instrument unit 
e. Launch cycle cost (based on one years cost to checkout the facility) 
f. Propellant cost 
g. Launch site maintenance cost 
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TABLE 4.1.7.0-I
 
MLLV COST SUM4ARY 

ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 
FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR 
MATERIAL
 
LOGISTIC HARDWARE
 
BURDEN
 
TOTAL MATERIAL
 
TOTAL OTHER 

TOTAL COST 

FACILITY VEHICLE SINGE STAGE A El BU C] (IN THOUSAKS) 
PROGRAM MOT. 
PART I 
CONT. END ITEM 
PART II 
FACILITIE 
PART IIIm 
LOGISTICS 
PART IV OTHER- TOTAL 
/H $ N/H $ $ /Ht 
287,53 _ 287,536 
287,53 257,536 
NLLV 
NON-RECURRING 
R&D COST 
FACILITY VEHICLE -S/S 
TABLE 4.1.7.0-I 
Element of Cost Dollars 
(In Thousands) 
Structures 23,464 
Systems 16,779 
Transportation 84 
Dummy Payload & IU 750 
Launch Operations 225,672 
Propellant 3,287 
Launch Manintenance 1i YR) 17,500 
Total Cost 287,536 
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4.1 .8 Manufacturing Mockup Vehicle - Single Stage Vehicle 
The manufacturing mockup will be used extensively to aid and assist in the 
development of the production tooling and the manufacturing techniques. 
This mockup is not a complete vehicle, but is limited to full size sub-assemblies 
and sub-systems. The costs for developing the mockup for the single stage vehicle 
are reflected in Table 4.1. 8. 0-1. 
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TABLE 4.1.8.0-1 
MLLV COST SUMMARY MANUFACTURING MOCKUP - S/S A f] S E] CE3 (IW THOUSAS) 
PROGRAM MG T. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
L- IENT OF COST PART I PART II PART III PART IV OTHER 
s z $/ : MAR $ 
PROGRAM EXECUTIVE 3 30 3 30 
PROGRAM PLAN.8&EPT. 6 75 6 75 
INDUSTRIAL RELATiON3 1 14 1 14 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 168 1,634 168 1,634 
MANIUFACTURI NG TEST 
MAUACTURING TECH. 
Q& RA 45 436 45 436 
FACILITIES 
DIRECT DIST 54 523 54 523 
TRAI NI NG 2 24 2 24 
TOTAL DIRECT LABOR 10 119 269 2,61? ,,279 2,736 
iATERIAL 330 330 
LOGISTIC HARDWARE 
BUJRDEN 110 110 
TOTAL MATFRIAL 440 440 
TOTAL OTHER 
TOTAL COST 119 3,057 3,176 
MLLV 
PART I 
MANUFACTURING MOCK-UP - S/S 
ASSMBLY OR SYSTM 
TABLE 4.1.8.0-II 
Element of Cost Manhours Manours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
168,149 
44,880 
Total Direct Labor 213,029 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
2,556 
6,391 
1,385 
30,186 
75,478 
13,462 
Total Labor - Part I 10,332 119,126 
Mtateriail 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & Administrative Burden 
-128 
139 
267 
91 
Total Material 358 
TOTAL COST - PART I 119,484 
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TABLE 4.1.8.0-I11 
MLV PART II COST SU l.RY MANUFACTURING 4CK-U - s/s A [] s c [] (IN THOUSANDS) 
ELEMENT OF COST 
ENGINEERING PRODUCTION 
_ 
TOOL7NG TEST TOTAL 
_____________ IH $ 4H /H $K/H ,H s m/ H 
____ 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 168 1,634 168 1,634 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q & R A 45 436 _ _ 
___ 
_ 45 436 
DIRECT DIST 54 523 54 523 
TRAINING 2 24 2 24 
TOTAL DIRECT LA3cR 269 2.617 
MATERIAL 917 _7 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION 
N30G. TECHNICIA -S 
Q & R A 13 13 
SUBTOTAL.. 330 330 
MAT. & ADM. B1JRMt 1ll0 ll0 
TOTAL MATERIAL 440 
TOTAL PART I! ' 
... 
03 
3,057 3,057 
MLLV 
DEVELOPMENTAL COST 
NON-RECURRING 
MANUFACTURING MOCK-UP - S/S 
TABLE 4.1.8.0-IV 
Element of Cost Manhours Dollars 
(In Thousands) 
Fab. & Assembly 
Direct Distributable 
168,149 
53,808 
1,634 
523 
Subtotal 
Training 
221,957 
2,442 
2,157 
24 
Subtotal 
Q&RA 
224,399 
44,880 
2,181 
436 
TOTAL LABOR 269,279 2,617 
Material 
Raw Material 
Q&RA 
317 
13 
Material Subtotal 
Material & Admin.Burden 
330 
110 
TOTAL MATERIAL 440 
TOTAL MANUFACTURING COST 3,057 
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4. 1.9 Systems Development Facility (Breadboard) - Single Stage Vehicle 
The Systems Development Breadboard Facility will provide for extensive testing, 
evaluation, and verification of components, subsystems, and systems under 
controlled conditions that approximate those at the launch site. 
Existing facilities at Michoud will be used to house the breadboard. The equipment 
for these tests will primarily consist of the elements of vehicle and GSE hardware 
and/or simulators that make up the breadboard plus the computer complex. 
The costs associated with the SDF for the single stage vehicle are displayed in 
Table 4.1. 9. 0-1. 
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TABLE 4.1.9.0-I
 
ELLY COST SUW04ARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING
 
LAB TECHNICIANS
 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST 
MANUFACTURING TECH.
 
Q& RA 
FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LAGOR 
MATERIAL
 
LOGISTIC HARDWARE 
BURDEN 
TOTAL NATERIAL' 
TOTAL OTHER 

TOTAL COST 

SDF - S/S A E] BEE C[] (IN THOUSADS) 
PROGRAM MOMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
PART I PART II PART III PART IV OT HER 
bE/H $ N/u $ $ M/H $_____ 
73,200 73,200
 
73,200 73,200
 
MLLV 
NON-RECURRING COST 
R&D TEST FACILITIES 
SYSTE4S DEVELOPMENT FACILITY - S/S 
TABLE 4.1.9.0-1I 
Element of Cost Dollars 
(In Thousands) 
Equipment 56,000 
Operation 17,200 
Total Cost 73,200 
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4.1.10 R&D Flight Vehicles - Single Stage Vehicle 
The two R&D flight vehicles are the final qualification testing that must precede
 
the manned flights in order to qualify the system.
 
The prime objectives of flight tests are:
 
a. Evaluation of hardware characteristics and operational procedures which 
cannot be adequately evaluated by ground testing. 
b. Acquisition of flight data and correlation of these data with the results of 
ground tests. 
c. 	 Flight verification of the launch vehicle and ground support equipment prior 
to manned flight. 
d. 	 Flight verification of stage subsystems affecting crew safety prior to manned 
flight. 
e. 	 Ground crew training. 
Each flight space vehicle will be as complete as practicable; i e., no dummy stage, 
modules or subsystems, with the exception of a simulated payload. 
Individual stage (specimen) costs were obtained from the "C" category estimates 
with allowances for the additional R&D instrumentation. 
The costs for two single stage vehicles are shown in Table 4. 1. 0. 0-1. This cost 
includes all the cost of stage hardware, R&D instrumentation, instrument unit, 
SE &I and launch cycle costs (these launch costs for each R&D flight are based on 
a nine month cycle; the normal launch cycle, will however, be based on six months). 
In addition, these costs include all transportation, facility and equipment maintenance 
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TABLE 4.1.10.0-I
 
MLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS
 
ENGINEERING 
LJ TECHNICIANS
 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST 
M 4UFACTUIMNG TECH.
 
Q& RA 
FACILITIES
 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
EURDEN 
TOTAL MATERIAL
 
TOTAL OTHER 
TOTAL COST 
TWO R&D FLIGHTS - SINGLE STAGE
 
A [] B [ c [] (I OUSAJDS 
PROGRAM MGW. CONT. END ITM FACILITIES LOGISTICS TOTAL 
FAR- I PART II PART ITT PART 1V OTHER 
I; Z__ 4/TI *-H$ M/HA 
731, 82 731,826
 
731,82 731,826
 
TABLE 4. 1. 10.0-I 
MLLV 
DEVELOPMENTAL COSTS 
TWO R&D FLIGHTS - SINGLE STAGE 
(DOLLARS IN THOUSANDS) 
Element of Cost No. 1 No. 2 
Stage Hardware (1) $146,216 $133,186 
Propellants 3,387 3,287 
Instrument Unit 9,346 9,346 
SDF Operations 6,169 6,169 
Launch Operations 165,856 165,856 
Launch Maint 8,750 8,750 
SE&I 8,480 8,480 
Instrumentation 24,324 24,324 
$372,428 $359,398 
TOTAL COSTS OF TWO R&D FLIGHTS $731,826 
(1) Includes Transportation and Facility and Equipment Maintenance Costs 
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4. 1.11 Wind Tunnel (Model Tests) - Single Stage Vehicle 
Models will be used in wind tunnel tests to investigate the aerodynamic charac­
teristics and dynamic behavior of the MLLV single stage under laboratory conditions. 
Test Description 
Force Model Tests - The purpose of these tests will be to ascertain range safety
aerodynamics after inflight destruct, by checking the aerodynamic characteristics 
of models of selected fragments of the single stage. 
MLLV Single Stage Base Heating Model Tests - Supersonic and transonic tests will 
be conducted. The tests will include heating and pressure measurements in the 
base region for the range of possible configurations and anticipated flight 
environments. 
Performance Characteristics of Various Vehicle Combinations - Model tests will 
determine aerodynamic performance characteristics of possible vehicle configurations 
within the vehicle family. 
Resource Requirements 
The assumption is that adequate facilities already exist for the conduct of the model 
tests to develop the required information for the MLLV program. It is anticipated,
therefore, that costs for these tests will be based on procurement of the models 
and occupancy time at the test facility. 
Based on prior test experience, the following estimates were made as shown in 
Table 4. 1.11. 0-. 
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___ _ _ __ 
TABLE 4.1.11.0-I
 
MLLV COST SUMMARY 

ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PIAN. & REPT. 
INDUSTRIAl RELATIONS
 
ENGINEERING 
LAB TECHNICIANS
 
TOOLING 
PRODUCTION
 
MANUFACTURING TEST 
MANUFACTURING TECH. 
0 ~ Q&RA 
FACILITIES
 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE
 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 

TOTAL COST 

WIND TUNNEL A [ B CD (IN ThOUSAL\DS)o 
PROGRAIM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
IVPART I PART I PART III PART 
M/H $ M/H $ $ $ _I_ $ 
600 600 
60o 6o
 
HLLV 
DEVELOPMENTAL TESTING COSTS 
NON-RECURRING
 
WIND TUNNEL TEST 
TABLE 4.1.11.0-I 
Dollars
 
(In Thousands)
 
Element of Cost 

Single Stage 6oo
 
These Costs based on Engineering Estimate.
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4.2 INJECTION STAGE - ENGINE MODULE 
The summary costs for testing of the injection stage - engine module are displayed 
in Table 4. 2. 0.0-L The costs include not only the cost associated with conducting 
the tests but also the costs of the test specimens. Specimen costs were developed 
from the recurring costs contained in Book C of this volume. Figure 4. 2. 0. 0-I 
displays the total costs associated with the injection stage - engine module and the 
appropriate subparagraph where the cost information is located. 
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TABLE 4.2.0.0-1 
MLLV COST SUMMARY ENGINE NODULE A ] C[] 
PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ M/H $ $ $ M_/H 
PROGRAM EXECUTIVE 9 83 9 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
18 208 
38 
_8 
18 
9 
ENGINEERING 132 54,952 132 
LAB TECHNICIANS 104 ,015 i-104 
TOOLING 4 300 
PRODUCTION 277.. 66,.391 _9 277 
MANUFACTURING TEST 20,10-0 
MANUFACTURING TECH. 
Q & RA 
____ 
__ 74 ?27 _ __74 
FACILITIES 
DIRECT DIST 121 1,186 121 
TRAINING 8 64 8 
TOTAL DIRECT LABOR 30 330 716 148,725 746 
MATERIAL 1 557 
LOGISTIC HARDWARE 1,6546 
BURDEN = 1 =191, 
TOTAL MATERIA 1 17294 
TOTAL OTHER _0__ 85 40,902 
TOTAL COST 331 L66,019 850 40,90 
(IN THOUSANDS) 
TOTAL
 
$ 
84 
208 
54,957
 
1,015 
4,300
 
66-, 

20.O 
727 
1,186
 
64 
149,055
 
558 
1_6,546 
17295 
141,753 
308,103 
ENGINE MODULE 
* $308,103
 
4.2.0.0 
$11,,6
011,378
 
34.2.1.1

~~4.2.1..0I -TANK ASSY. I 
S TESTY STEM 
I I "STAGE ASSY, 
4. .2.0 $6,247MF .DE . 4.2'.1.3 
$15 , $20, 701 ,00 0 ... 
44.2.3.0
 
$25,,212 
4.2.4...01
 
A EATNINE 
4.2-I .0.6.0N
 
$ 5ANUEACTUEDINEAL
IMOCKUP
 $793
$2,NTES 
4..9.0 . 
FIGURE 4.2.0.0- MLLV4 INJECTION STAGE ENGINE MODULE COST DEVELOPMENT 
TEST, "BT COSTS 
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4.2.1 Static Load Test - Injection Stage, Engine Module 
The total cost of conducting all of the static load tests for the injection stage - engine 
module are displayed in Table 4. 2.1. 0-I. In addition, Figure 4. 2.1. 0-1 displays 
the cost and subparagraph number at the various components that require static 
testing. Paragraph 4. 2. 1. 1 through 4. 2.1. 3 reflect the cost for the tank assembly, 
stage assembly and other components; which include the necessary material and 
labor to accomplish the following functions: 
a. Engineering 
1. Mechanical and electrical design 
2. Drafting and support 
3. Liaison 
4. Conduct the test 
5. Test reports 
b. Manufacturing 
1. Facility checkout and preparation 
2. Specimen installation 
3. Load fixture fabrication 
4. Load fixture installation 
5. Plumbing installation 
6. Instrumentation installation 
7. Mechanical checkout 
8. Electrical checkout 
9. Conduct the test 
10. Teardown effort 
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4.2.1 (Continued) 
C. Material and Parts 
1. Raw material 
2. Mechanical components 
3. Electrical transducers 
4. Electrical components and equipment 
5. Test specimen (from "C" cost) 
d. Retest Costs 
Parts, materials and labor costs 
The test facilities that are to be utilized for the single stage vehicle were considered 
adequate to accommodate the engine module; therefore, no additional facility or 
equipment costs were added for testing of the engine module. 
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TABLE 4.2.1.0-I 
MLLV COST SUMMARY _ 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
STATIC LOAD TEST = ENGINE MODULE 
PROGRAM MGMT. CONT. END ITEM FACILITIEQ 
PART I PART II PART III 
M_________1/H $ 14/H $ m $ 
3 26 
5 64 
-
1 .12 
A [ 
LOGISTICS 
PART IV 
- $ 
B Q C 
OTHERTOTAL 
OTHR4/H$ 
3 
1 
(IN THOUSA l~S) 
26 
64 
'12 
ENGINEERING 
LAB TECHNICIANS 
61 719 61 719 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
115 1,119 115 1,119 
MANUFACTURING TECH. 
o Q&RA 
FACILITIES 
5 56 5 56 
DIRECT DIST 
TRAINING 
37 
3 
358 
26 
37 
3 
358 
26 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
9 102 221 2,268 
127 
8,665 
44 
230 2,370 
127 
8665 
44 
TOTAL MATERIAL , 
_ ..... 8,836 8,836 
TOTAL OTHER 
TOTAL COST 102 1,104 11,206 
STATIC LOAD COMPONENTS 
$11, 206 $1,378 
4.2.1.0] 4.2.1.1 
TANK ASSY. 
$3, 581 
4.2.1.2 
STAGE ASSY. 
4.2,1.31 
NOTES: 
DOLLARS ARE IN THOUSANDS. 
NUMBERS N LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
FIGURE 4.2. 1.0-1 MLLV INJECTION STAGE ENGINE MODULE STATIC LOAD COSTS 
DEVELOPMENT TEST, '93" COSTS 
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4.2.1.1 Component Testing - Static Load Test 
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TABLE 4.2.1.1-1 
MLLV COST SUMMARY COMPONENTS - ENGINE MODULE A ] BE] C ] (IN THOUSANDS) 
ELEMENT OF COST 
PROGRAM MGNT. 
PART I 
CONT. END ITEM FACILITIEE LOGISTICS 
PART II PART III PART IV OOTAR 
TOTAL 
M/H $ M/H $ $ $ M/H $ 
PROGRAM EXECUTIVE 1 6 1 6 
PROGRAM PLAN. & REPT. 1 15 1 15 
INDUSTRIAL RELATIONS _ 3 3 
ENGINEERING 14 168 14 168 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 27 260 27 260 
MANUFACTURING TEST 
MANUFACTURING TECH. 
oo Q& RA 1 13 1 13 
FACILITIES 
DIRECT DIST 9 83 9 83 
TRAINING 1 13 1 13 
TOTAL DIRECT LABOR 2 24 52 527 54 551 
MATERIAL -29 '29 
LOGISTIC HARDWARE 788 788 
BURDEN 10 10 
TOTAL MATERIAL 827 '827 
TOTAL OTHER 
TOTAL COST 24 1,354 1,378 
MLLV 
NON-RECURRING 
PART I 
STATIC LOAD TEST - COMPONENTS 
ASSEMBLY OR SYSTEM 
- E/M 
TABLE 4.2.1.1-II 
Element of Cost Manhours Manhours Dollars 
Direl. Labor 
Eng icer InLg 
Lojgi ;LI cs 
Labora l.ory ''oehn LCA an 
Produ tion 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
14,121 
26,410 
1,335 
Total Direct Labor 41,866 
Program Executive 
Program 1'.anning & Reporting 
Indun t.r i:1 Re Ia i o1:; 
503 
1,256 
272 
$ 5,940 
14,833 
2,644 
Total Labor - Part I 2,031 $23,417 
MaLea I 
Pro ram P .anning & Ropor Li ng 
Industrial Relations 
Material Subtotal 
MaLerial & Administrative Burden 
$ 25 
27 
53 
18 
Total Material $ '71 
TOTAL COST - PART I $23,488 
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TABLE 4.2.1.1-IIl 
MLLV PART II COST Sb1{ARY COMPONENTS - E/M A[] B C[] (IN THOUSANDS) 
ELEMNT OF COST 
ENGINEERING 
LAB TECHNICIANS 
ENGINEERING 
M/H $ 
14 168 
PRODUCTION 
MN/H $ 
TOOLING 
NH M/H 
TEST 
$ M/H 
14 
TOTAL 
$ 
168 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
27 260 27 260 
MANUFACTURING TECH. 
Q & R A 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LkKR 
1 
9 
1 
13 
89 
13 
1 
9 
1 
13 
89 
19 
MATERIAL 
LAB. TECHNICIANS 
*788 788 
TOOLING 
PRODUCTION 29 29 
MFG. TECHNICIANS 
Q& RA 
SUBTOTAL 
MAT. & ADM. 
788 29 
1UPLD.0 
817 
10 
TOTAL MATERIAL 788 39 827 
TOTAL PART Ii cc:T 168 788 L 398 1,354 
* SPECIMEN 
MLLV 
R & D TEST COST 
NON-RECURRING 
COMPONENTS - E/11 
CONDUCT STATIC LOAD TEST 
TABLE 4.2.1.1-IV 
(In Thousands) 
Element of Cost Manhours Dollars 
Engineering 12,420 $147 
Retest Allowance 1,704 21 
TOTAL COST 14,121 $168 
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MLLV 
R & D TEST COST 
NON-RECURRING 
Element of Cost 
COMPONENTS - E/M 
CONDUCT STATIC LOAD TEST 
TABLE 4.2.1.1-V 
Manhours 
(IN THOUSANDS) 
Dollars 
(1) Manufacturing 
(2) Retest Allowance 
Subtotal "A" 
(3) Direct Distributable 
Subtotal "B" 
(4) Training 
Subtotal "C" 
(5) Q&RA 
TOTAL LABOR 
21,750 
4,960 
26,710 
8,547 
35,257 
1,335 
35,645 
1,335 
36,980 
$211 
49 
$260 
83 
$346 
13 
$346 
13 
$359 
Material 
(6) Raw Material & Parts 
(7) Q&RA 
Material Subtotal 
(8) Material & Admin. Burden 
$ 29 
$ 29 
10 
TOTAL MATERIAL $ 39 
TOTAL COST $398 
485 
4.2.1.2 Tank Assembly - Static Load Test 
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TABLE 4.2.1.2-1 
MLLV COST SUMMARY TANK ASSEMBLY - ENGINE MODULE A [ B0 CE] (IN THOUSANDS) 
ELEMENT OF COST 
PROGRAM MGMT. 
PART I 
CONT. END ITEM 
PART II 
FACILITIElc 
PART III 
LOGISTICSPART IV OTHER TOTAL 
N/H $ M/H $ $ $ /H $ 
PROGRAM EXECUTIVE 1 5 1 
PROGRAM PLAN. & REPT. 1 11 1 11 
INDUSTRIAL RELATIONS 2 2 
ENGINEERING 11 127 11 127 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 20 197 20 197 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 1 10 1 10 
FACILITIES 
DIRECT DIST 6 63 6 63 
TRAINING 1 3 1 3 
TOTAL DIRECT LABOR 2 18 39 400 41 418 
MATERIAL 23 23 
LOGISTIC HARDWARE 3,132 3,132 
BURDEN 8 8 
TOTAL MATERIAL 3,163 3,163 
TOTAL OTHER 
TOTAL COST 18 3,563 3,581 
MLLV
 
NON- RECURRING 
PART I 
TANK ASSEMBLY - E/M
 
ASSEMBLY OR SYSTEM
 
STATIC LOAD STEST
 
TABLE 4.2.1.2-II
 
Element. of Cost Manhours Manhours Dollars
 
Direct, Labor'
 
Engineertng 10,725
 
Log 1tbcs _____ 
Labora tory 'Poehn ician 
Produ(ition 20,250
 
'Pooling
 
Manufacturing Test
 
Q&RA 1,012
 
Facilities
 
Manufacturing Technician
 
Total Direct Labor 31,987
 
Program Executive 384 $ 4,535
 
Program Planning & Reporting 960 11,338
 
208 2,022
IndiistLriLI at O1o:; 
Total Labor - Part I 1,552 $17,895
 
Ma 1. 1ia I 
Prograii Plann.ing & Reporting $ 19 
Industr"Lal Relations 21 
Material Subtotal' $ 40
 
Material & Administrative Burden 14
 
Total Material $ 54
 
$17,949
TOTAL COST - PAR I 
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TABLE 4.2.1.2-II 
MLLV PART II COST S224ARY TANK ASSEMBLY - E/M A fl B] Cfl (IN THOUSANDS) 
ELEMENT ENGINEERING PRODUCTIONOF COST______________________________ TOOLING TEST TOTAL 
_ _!H $ M/H $ M/H $ M/H $ H/H $ 
ENGINEERING 11 127 11 127 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 20 197 20 197 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q & R A 1 10 1 10 
DIRECT DIST 6 63 6 63 
TRAINING 1 3 1 3 
TOTAL DIRECT LABJR 1i 127 28 273 39 400 
MATERIAL *3,132 3,132 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION 23 23 
MFG. TECHNICIA S [ 
Q& RA 
SUBTOTAL 3,132 23 3,163 
MAT. & ADH. B§RDE:: 8 
TOTAL MATERIAL 3,132 31 3,163 
TOTAL PART I! r-3- * 
.... 127 3,132 304 3,563 
* SPECIMEN 
-MLLV 
R & D TEST COST 
NON-RECURRING 
TANK ASSEMBLY - E/M 
CONDUCT STATIC LOAD TEST 
TABLE 4.2.1.2-IV 
(In Thousands) 
Element of Cost Manhours Dollars 
Engineering 9,419 $112 
Retest Allowance 1,306 15 
TOTAL COST 10,725 $127 
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nLV 
R & D TEST COST 
NON-RECURRING 
TANK ASSEMBLY - E/M 
CONDUCT STATIC LOAD TEST 
TABLE 4.2.1.2-V 
(IN THOUSANDS) 
Element of Cost Manhours Dollars 
(1) Manufacturing 16,448 $160 
(2) Retest Allowance 3,802 37 
Subtotal "A" 20,250 $197 
(3) Direct Distributable 6,480 63 
Subtotal "B" 26,730 $260 
(4) Training 294 3 
Subtotal "C" 27,024 $263 
(5) Q&RA 1,012 10 
TOTAL LABOR 28,036 $273 
Material 
(6) Raw Material & Parts $ 23 
(7) Q&RA 
Material Subtotal $ 23 
(8) Material & Admin. Burden 8 
TOTAL MATERIAL $ 31 
TOTAL COST $304 
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4.2.1.3 Stage Assembly - Static Load Test 
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TABLE 4.2.1.3-I 
MLLV COST SUMMARY STAGE ASSEMBLY - ENGINE MODULE A Dl B] C[] (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICS 
KEMENT OF COST PART I 
M/H $ 
PART II 
M/H $ PART III __$__ 
PART IV 
$ 
OTHER 
M/H 
TOTAL 
$ 
PROGRAM EXECUTIVE 1 15 1 15 
PROGRAM PLAN. & REPT. 3 38 3 38 
INDUSTRIAL RELATIONS 1 7 1 7 
ENGINEERING 36 424 36 424 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 68 662 68 62 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 3 33 3 33 
FACILITIES 
DIRECT DIST 22 212 22 212 
TRAINING 1 lo 1 10 
TOTAL DIRECT LABOR 130 1341 135j 1,401 
MATERIAL 74 74 
LOGISTIC HARDWARE 4745 4,745 
BURDEN 26 26 
TOTAL MATERIAL 4,846 4,846 
TOTAL OTHER 
TOTAL COST 60 6,187 6,247 
MLLV 
NON-RECURRING 
PART I 
STATIC LOAD TEST - STAGE ASSEMBLY -
ASSEMBLY OR SYSTEM 
E/M 
Element of Cost 
1ST UNIT COST' 
TABLE 4.2.1.3-II 
Manhours Manhours Dollars 
Diret. Labor 
Eng oneerilg 
Log: i Iics 
Labora toryv 'eh:L~_nie an 
Producti on 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
35,944 
_________ 
68,136 
3,407 
Total Direct Labor 107,487 
Program Execu tive 1,290 $15,235 
Program Planning & Reporting 
Indusi'i:t I Rot ati ol:; 
3,225 
699 
38,087 
6,794 
Total Labor - Part I $5,214 $60,116 
MaterialI 
Program Pl.anning & Rupor Li ng 
Industrial Relations 
Material Subtotal 
Material & Administrative Burden 
$ 64 
70 
134 
46 
Total Material $ 180 
TOPAL COST - PARV I $60,296 
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TABLE 4.2.1.3-111 
MLLV PART II COST SU'ZR STAGE ASSEMBLY - E/M . B E] CD (IN THOUSANDS) 
ELEME~NT OF COST 
ELEMENT OF COST 
ENGINEERING 
LAB TECHNICIANS 
ENGINEERING 
M/H $ 
36 424 
PRODUCTION 
M/H $ 
TOOTTNG 
___ ___ 
M/H S 
TEST 
________ 
M/H $ 
____________ 
M/H 
36 
TOTAL 
424 
TOOLING 
PRODUCTION 68 662 68 662 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q & R A 
DIRECT DIST 
TRAINING 
TOTAL DIRECT 
MATERIAL 
LA.2BR 3 424 
*4,745 
3 
22 
1 
94 
33 
212 
10 
3 
22 
1 
33 
212 
10 
41745______ 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION 74 74 
MFG. TECHNICIAN1S 
Q& RA 
SUBTOTAL 
MAT. & ADM. 2,E:: 
4,745 
1 
75 
26 
1 
4,820 
26 
TOTAL MATERIAL 4,745 101 4,846 
TOTAL PART i! tz: 424 4,745 1,018 6,187 
* Speciment 
MLLV 
R & D TEST COST 
NON-RECURRING 
STAGE ASSEMBLY - E/M 
CONDUCT STATIC LOAD TEST 
TABLE 4.2.1.3-IV 
(In Thousands) 
Element of Cost Manhours Dollars 
Engineering 31,620 $373 
Retest Allowance 4,324 51 
TOTAL COST 35,944 $424 
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R & D TEST COST 
NON-RECURRING 
STAGE ASSEMBLY - E/M 
CONDUCT STATIC LOAD TEST 
TABLE 4.2.1.3-V 
(IN THOUSANDS) 
Element of Cost Manhours Dollars 
(i) Manufacturing 55,563 $540 
(2) Retest Allowance 12,573 122 
Subtotal "A" 68,136 $662 
(3) Direct Distributable 21,804 212 
Subtotal "B" 89,940 $874 
(4) Training 989 10 
Subtotal "C" 90,929 $884 
(5) Q&RA 3,407 33 
TOTAL LABOR 94,336 $917 
Material 
(6) Raw Material & Parts $ 74 
(7) Q&RA 1 
Material Subtotal $ 75 
(8) Material & Admin. Burden 26 
TOTAL MATERIAL $101 
TOTAL COST 
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4. 2.2 Dynamic Testing - Injection Stage - Engine Module 
The total cost for performing the dynamic tests on the injection stage - engine 
module are displayed in Table 4. 2.2. 0-I, these costs include the labor and 
material to accomplish the following functions: 
a, Engineering 
1. Mechanical and Electrical design 
2. Drafting and support 
3. Liaison 
4. Conduct the test 
5. Test reports 
b. Manufacturing 
1. Facility C/O and preparation 
2. Specimen installation 
3. Load fixture - fabrication and installation 
4. Plumbing installatidn 
5. Instrumentation installation 
6. Mechanical checkbut 
7. Electrical checkout 
8. Conduct the test 
9. Teardown effort 
c. Material and Parts 
1. Raw materials 
2. Mechanical components 
3. Electrical transducers 
498 
4. 2.2 (Continued) 
4. Electrical components and equipment 
5. Test specimen (from "C" costs) 
d. Retest 
Parts, materials and labor costs 
The test facilities and necessary equipment to conduct dynamic testing of the 
injection stage - engine module also are displayed in Table 4.2.2.0-I. These costs 
are additive to the dynamic test facility cost of the single stage vehicle as that 
vehicle carries the majority of the costs associated with dynamic testing. 
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TABLE 4.2.2.0-I 
MLLV COST SUMMIARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
DYNAMIC TEST -
PROGRAM MG14T. 
PART I 
ME $ 
3 31 
ENGINE MODULE 
CONT. END ITEM 
PART II 
M/H $ 
FACILITiE 
PART IIIt . 
$/ 
A El B [E] 
LOGISTICS 
PART IVwOTHER 
C 
M 
3 
(IN THOUSAndS) 
TOTAL 
$. 
31 
PROGRAM PLAN. & REPT. 7 78 7 78 
INDUSTRIAL RELATIONS 
ENGINEERING 
1 14 
_i 833 
1 
71 
14 
893 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
120 1,164 120 1,164 
'n MANUFACTURING 
Q& RA 
TECH. 
30 291 30 291 
FACILITIES 
DIRECT DIST 
TRAINING 
_8 
2 
37f 
17 
38 
2 
372 
1? 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN. 
ll 1Z3 
1 
261 2,677 
349 
7,881 
119 _ _1 
272 2,800 
. 350 
7,881 
TOTAL MATERIAL 8.38, 49 9.200 
TOTAL OTHER 850 850 
TOTAL COST 
124 11,026 850 12,000 
MLLV 
PART :r 
DYNAMIC TEST - E/M 
ASS2MBLT OR SYSTSM 
TABLE 4.2.2.0-I1 
Element of Cost Manhours Mnhurs Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
70,520 
119,745 
29,936-
Total Direct Labor 220,201 
Program Executfve 
Program Planning & Reporting 
Industrial Relations 
2,642 
6,6o6 
1,431 
31,206 
78,016 
13,912 
Total Labor 
- Part I 10,679 123,135 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & Administrative Burden 
Total Material 
132 
143 
275 
94 
368 
TOTAL COST - PART I 123,504 
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CONDUCT DYNAMIC TEST - E/M
 
TABLE 4.2.2.0-1l
 
MLLV PART II COS S!ARY A [ E] C[ 
EGINEERING PRODUCTION TOOLING TESTELEMENT OF COST-, 
_/H $ M/H $ M/H $ M/H $ 
ENGINEERING 71 833 

LAB TECHNICIANS
 
TOOLING
 
PRODUCTION 120 1,164 

MANUFACTURING TEST
 
MANUFACTURING TECH.
 
Q & R A 30 291 

DIRECT DIST 38 372 
TRAINING 2 17 
I DIR LAR 71 833 190TOTAL KCT 1,844 
MATERIAL 7,881 

LAB. TECHNICIANS
 
TOOLING
 
PRODUCTION 
 340 

MFG. TECHNICIA1S..
 
Q& RA 9 

SUBTOTAL 7,881 349 

T.& ADX. BURDE:.'119 
TOTAL MATERIAL 7,881 468 
TOTAL PART I! oC-S 
833 7,881 2,312 

* SPECIMEN 
(IN THOUSANDS)
 
TOTAL
 
N/H $
 
71 833
 
120 1,164
 
30 291
 
38 372
 
2 17
 
261 2,677
 
7,881 
340
 
9
 
8,230
 
_119 
8,349
 
11,026
 
MLLV 
R & D TEST COST 
NON-RECURRING 
INJECTION STAGE - E/M 
CONDUCT DYNAMIC TEST 
TABLE 4.2.2.0-IV 
Element of Cost Manhours 
(In Thousands) 
Dollars 
Engineering 61,352 725 
Retest Allowance 9,168 108 
TOTAL COST 70,520 833 
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14LLV 
R & D TEST COST 
NON-RECURRING 
INJECTION STAGE - E/M 
CONDUCT DYNAMIC TEST 
TABLE 4.2.2.0-V 
(IN THOUSANDS) 
Eievient of Cost. Manhours Dollars 
(1) ManufacLuring i00,286 975 
(2) Retest Allowance 19,459 189 
Subtotal 119,745 1,164 
(3) Direct Distributable 38,318 372 
Sub total 158,063 1,536 
(4) TrainLng 1,739 17 
Subtotal 159,802 1,553 
(5) Q&RA 29,936 291 
TOTAL LABOR 189,738 1,844 
Ma LeriaJ 
(6) Raw Material & Parts 340 
(7) Q&RA 
Material Subbotal 349 
(8) Ma.erial & Adtihn. Burden 119 
TOTAl MATERIAL 468 
TOTA, COST 2,312 
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4.2.3 Manufacturing Development Test - Injection Stage - Engine Module 
The manufacturing development task is directed toward the development and 
implementation of fabrication and assembly processes to produce the injection 
stage - engine module. 
Defined in broad terms, the procedure is as follows: 
a. 	 Determine manufacturing development requirements through coordination and 
review of engineering drawings and specifications, present methods and 
existing manufacturing capabilities. 
b. 	 Establish suitable manufacturing methods. Document and coordinate these 
methods with applicable organizations. 
c. 	 Define equipment requirements, tooling criteria, training requirements, and 
establish step-by-step procedures for critical manufacturing. 
d. 	 Coordinate with factory, manufacturing engineering, facilities, training, 
etc., to assist them in the implementation and proper application of newly 
developed methods. 
Table 4. 2. 3. 0-I displays the cost associated with this function for the injection 
stage - engine module vehicle. 
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TABLE 4.2.3.0-1 
MLLV COST SUMMARY 
ELEMENT OF COST 
____________ 
MANUFACTURING DEVELOPMENT - E/M 
PROGRAM MGMT. CONT. END ITEM FACILITIES 
PART I PART II PART III 
M/H $ M/H $ $ 
A [] BQ C[ 
LOGISTICS 
PART IV OTHER 
___ /H 
(IN THOUSIM-S) 
TOTAL 
_____ 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
2 
4 
1 
19 
47 
9 
. 
2 
$ 
1 
19 
47 
9 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
104 1,015 104 1,015 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q & R A 28 271 28 271 
FACILITIES 
DIRECT DIST 
TRAINING 
33 
2 
f 25 
15 
33 
2 
)25 
15 
TOTAL DIRECT LABOR 7 75 167 1,626 174 1.701 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST 75 1,626 1,701 
MILV 
PART I 
MANUFACTURING DEVELOPMENT - E/M 
ASSEMBIX OR SYSTEM 
TABLE 4.2.3.0-I 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
104,439 
27,875 
Total Direct Labor 132,314 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
1,588 
4,017 
896 
18,754 
47,441 
8,709 
Total Labor - Part I 6,501 74,904 
Material 
Program Planning & Reporting 
Industrial Relations 
80 
90 
Material Subtotal 
Material & Adiini s tra Live Burden 
Total Material 
170 
58 
228 
TOTAL COST - PART I 
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75,132 
TABLE 4.2.3.0-Ill 
NLLV PART II COST ---I Y MANUFACTURING DEVELOPMENT 
-/N E. D c (IN THOUSAEMDS) 
ELEMNT OF Cos: ENGINEERING 
M/H $ 
PRODUCTION 
M/H $ 
TOOLING 
M/H $ 
TEST 
M/!H $ M/H 
TOT.L 
$ 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
104 1 015 1c4 1,015 
PRODUCTION 
MANUFACTURIiG TEST 
o 
MANUFACTURING TECH. 
Q & R A 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABR 
MATIRIAL 
.._3 
28 271 
2 325a .3 
2 !522 
2 15 
]-6Z- .9r. 
28 
P-
167 
271 
325. 
1 
1.626 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION 
MFG. TECHNICIANS 
Q& RA 
SUBTOTAL 
MAT. & ADM. BURD::. 
TOTAL MATERIAL 
TOTAL PART i 7 1,626 1,626 
Element of Cost 
NLLV 
DEVELOPMENTAL COST 
NON-RECURRING 
MANUFACTURING DEVELOPMENT 
INJECTION STAGE 
TABLE 4.2.3.0-IV 
- E/M 
Manhours 
(In Thousands) 
Dollars 
Lab Technician 
Direct Distributable 
104,439 
33,420 
1,015 
325 
Subtotal 
Training 
137,859 
1,516 
1,340 
15 
Subtotal 
Q&RA 
139,375 
37,875 
1,355 
271 
Total Labor 167,250 1,626 
Material 
Lab. Tech. 
Q&RA 
Subtotal 
Material & Admin. Burden 
Total Material 
TOTAL COST 1,626 
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4.2.4 Systems Test - Injection Stage - Engine Module 
Injection stage systems tests are identified as those tests that are required in 
addition to the major testing (dynamic, static load, flight, etc.) that are displayed 
elsewhere in this section. It was not possible to define all of the specific tests that 
fall within this category; however, the requirements for this general category 
were estimated in terms of overall program costs by applying estimated data to 
the overall cost of producing the injection stage - engine module flight vehicle. 
Historical data relative to research and development testing of components 
and sub-systems for other programs, prior to and inclusive of the S-IC program, 
were used as a basis for cost estimates for the engine module. Table 4.2. 4. 0-I 
shows the resulting cost estimates for component and sub-system testing of this 
module. 
Systems test include: (but are not limited to) 
a. Onboard test and checkout 
b. Qualification testing 
c. Acoustics testing, etc. 
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TABLE 4.2.4.0-1
 
MLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING
 
L3 TECHNICIANS
 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST
 
MANUFACTURING TECH.
 
Q& RA 
FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR
 
MATERIAL
 
LOGIS8IC HARDWARE 
BURDEN
 
TOTAL MATERIAL
 
TOTAZL OTHER 

TOA CS 

SYSTEMS TEST ­ E/m A E[ B[] CQ (i1 THOUSANS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 
PART I PART II PART III PART IV OTHER 
PY s y/ s $ MIN____ III ____ 
20,000 20, 000
 
20,000 20,000
 
MLLV 
DEVELOPMENTAL TESTING 
NON-RECURRING 
COST 
Element of Cost 
MISCELLANEOUS TESTING - E/M 
TABLE 4.2.4.0-II 
(In Thousands) 
Dollars 
MISCELLANEOUS TESTS INCLUDE: 
On Board Test & C/O System Development 
Qualification Testing. 
Acoustics Testing, Etc. 
Engine Module $20,000 
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4.2.5 Injection Stage Liquid Engine PFRT and Qualification Testing 
This section shows the development costs (including propellant) for the 125, 000 
pound thrust high pressure engine. 
This engine cost was extracted from Figure 4. 1. 6. 1-1, provided by Pratt and 
Whitney, in the same method as used for the main stage engine. 
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TABLE 4.2.5.0-I 
MLLV COST SUMMARY-INJECTION STAGE ENGINES A E] B [] C0 (IN THOUSA DS) 
PROGRAM MGMT. CONT. END ITFM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST pART I PART II PART III PART IV OTHER 
/H N/H $ $ $ M/H $ 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT, 
INDUSTRIAL RELATIONS 
ENGINEERING 53,400 __ 53,400 
LAB TECHNICIANS 
TOOLING 4,300 4,300 
PRODUCTION 63,700 63,700 
MANUFACTURING TEST 20,100 20,100 
MANUFACTURING TECH. Q&RA ____ _ _ __ _ ___ 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 1.41,500 141,500 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN = 
TOTAL MATERIAL 
TOTAL OTHER 17,971 17,971 
TOTAL COST 
141,500 17,971 159,471 
* PROPELLANT 
MLLV
 
ONE MODULE INJECTION STAGE
 
*ENGINES"-
TABLE 4.2.5.0-I
 
"B" COSTS 
Comoonent Engine PFRT Qual. Total
 
Engineering $16.4m $25.6M $ 5.7M $ 5.7M $ 53-4M
 
Test 8.01 9.3M 1.4M 1.4M 20.1M
 
Equipment 1.4M 4.3M 5.7 M
 
Tooling 1.41 2.9M 4.3M
 
Fabrication 8.0Ox 31.6M 9.2M 9.2M 58.0OM
 
Subtotal $35.2M $73.7M $16.3M $16.3M $141.5M 
125,000 THRUST
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ELLV 
PROPELLANT CONSUMPTION
 
INC. ANCILLARY FLUIDS
 
OXYGEN/HYDROGEN
 
mIX RATIO = 6.0
 
2,000 QUALIFICATION TESTS
 
OIE MODULE INJECTION STAGE ENGINE PROGRAM
 
ENGINE 
125K THRUST
 
TABLE 4.2.5.0-III
 
TOTAL CONSUMPTION 370,000,000 lbs. 
OXYGEN 317,142,858 lbs. 
HYDROGEN 52,857,142 lbs. 
COST
 
OXYGEN $.015 X 317,142,858 lbs. = $ 4,757,143
 
HYDROGEN $.25 X 52,857,142 lbs. = 13,214,286
 
TOTAL $17,971,429
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4. 2. 6 Facility Checkout Module - Injection Stage - Engine Module 
The injection stage facility checkout module is defined as the test article that will 
be used to check out the following: 
a, The manufacturing tools, facilities and equipment. 
b. All R&D test facilities and equipment. 
c. Handling and transportation equipment. 
d. Launch complex facilities and support area. 
e. All GSE (manufacturing facility and launch facility) 
f. All processes and procedures.-
The primary objective of the facility vehicle is to achieve a state of operational 
readiness prior to processing of the flight modules. The costs associated with 
this facility checkout module are displayed in Table 4. 2. 6. O-L The facility module 
consists of the following: 
a. Engine module structure. 
b. Systems. 
c. Transportation from the manufacturing plant to the launch site. 
d. Launch cycle cost (based on one year cost to checkout the facility). 
e. Propellant cost. 
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TABLE 4.2.6,0-I 
MLLV COST SUMMARY FACILITY VEHICLE - ENGINE MODULE A [B E Co- (I*J THOUSAiflS) 
PROGRAM MG!-r. CONT. END ITEM FACILITIEE LOGISTICS TOTL 
ELE4ENT OF COST PART I PART II PART III PART IV OTHER 
IPROGRAM EXECUTIVE 
PROGRAM pLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 
FACILITIES 
DIRECT DIST 
TRRINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
. . 25,212 25,212 
TOTAL COST 
25, 212 25,212 
MLLV 
NON-RECURRING 
R & D COST 
FACILITY VEHICLE - ENGINE 
TABLE 4.2.6.0-II 
MODULE 
Element of Cost 
(In Thousands) 
Dollars 
Structures 
Systems 
Transportation 
Launch Operations 
Propellant 
7,881 
1,871 
39 
15,056 
365 
TOTAL COST 25,212 
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4.2.7 Manufacturing Mockup Module - Injection Stage - Engine Module 
The injection stage - engine module manufacturing mockup will be used extensively 
to aid and assist in the development of the production tooling and the manufacturing 
techniques. 
This mockup is not a complete vehicle, and is limited to full size sub-assemblies 
and sub-systems. The costs for developing the mockup fbr the engine module are 
reflected in Table 4. 2. 7. 0-I. 
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TABLE 4.2.7.0-I 
MLLV COST SUTMARY - FACILITY MOCK-UP - ENGINE MODULE 
PROGRAM MGMT. CONT. END ITEM 
ELEMENT OF COST PART I PART IIM/N $ M/I{ $ 
A [] B EA Co 
ACILITIES LOGISTICS 
PART III PART IV OTHER 
(IN THOUSANDS) 
TOTAL 
T/J $ 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
1 
2 
30 
19 
2 
1 
2 
8 
I 
....3 
ENGINEERING 
LAB TECHNICIANS 
~ 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&R A T . 
42 
i 
408 
109 
42 4o8 
109 
FACILITIES 
DIRECT DIST 
TRAINING 
13 
1 
131 
6 13 1 
131 
6 
TOTAL DIRECT LABOR 3 30 67 654 70 684 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
81 
28 
109 
81 
28 
109 
TOTAL OTHER 
TOTAL COST 30 763 ?93 
MLLV 
PART I 
FACILITY MOCK - UP - E/M 
ASSEMBLY OR SYSTEM 
TABLE 4.2.7.0-IT 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
42,037 
11,220 
Total Direct Labor 53,257 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
639 
1,598 
346 
7,547 
18,872 
3,363 
Total Labor - Part I 2,580 29,782 
Materijal 
Program Planning & Reporting 
Industrial Relations 
31 
35 
Material Subtotal 66 
Material & AdminisLrative Burden 22 
Total Material 88 
TOTAL COST - PART I 
525 
29,870 
TABLE 4.2.7.0-111 
MLLV PART II CoS: SJ94IARY FACILITY 
ENGINEERING 
MOCK-UP - E/M 
PRODUCTION 
A [ 
TOOINTEST 
B c (IN THOUSiDS) 
TOTAL 
ELEMENT OF COST -M/H $ /H $ M/H $ MH $ Mll $ 
ENGINEERING 
LAB TECHNI CI JAiS 
TOOLING 
PRODUCTION 
MAUFACTURING TES 42 408 42 408 
MANUFACTURING TECH. 
Q & R A 11 109 ll log 
DIRECT DIST 13 131 13 13] 
TRAININD 1 6 1 6 
M TOTAL DIRECT LAEC Fto TTAIRC Lo 67 654 67 1 654 
MATERIAL 78 78 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION " 
MFG. TECHNICIAES _ 
Q & RA 3 3 
SUBTOTAL 81 81 
MAT. & ADR. B"RD:', 28 28 
TOTAL 
TOTAL PART IT 7-=­
MLLV 
NON-RECURRING 
FACILITY MOCK-UP - E/M 
TABLE 4.2.7.0-IV• 
(IN THOUSANDS) 
Element of Cost Manhours Do!jl-r' 
(i) Fab & Assy 42,037 408 
(2) Direct Distributabel 13,452 131 
Subtotal (A) 55,489 539 
(3) Training 610 6 
Subtotal () 56,099 545 
(4) Q&RA 11,220 -lo9 
Total Tooling Labor 67,319 654 
Material 
(5) Raw Material 78 
(6) Q&RA 3 
Subtotal (G) 81 
(7) Material & Adm. Burden 28 
Total Material 109 
Total Tooling Cost 763 
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4.2. 8 Systems Development Facility (Breadboard) - Injection Stage - Engine Module 
The injection stage engine module Systems Development Breadboard Facility will 
provide for extensive testing, evaluation, and verification of components, sub­
systems and systems under controlled conditions that approximate those at the 
launch site. 
Existing facilities at Michoud will be used to house the breadboard. The equipment 
for these tests will primarily consist of the elements of vehicle and GSE hardware 
and/or simulators that make up the breadboard plus the computer complex. 
The costs associated with the SDF for the engine module are displayed in Table 
4.2, 8.0-I. 
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TABLE 4,2.8.0-I
 
MLLV COST SUMMARY 
ELEEMT OF COST 
PROGRAM EXECUTIVE
 
pROGRAM PLAN.& REPT.
 
NDIUSTRIAL RELATIONS 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST
 
MN UFACTURING TECH.
 Q&RA 
w° FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR
 
MATERIAL
 
LOGISTIC HARDWARE
 
BURD]EN 
TOTA L MATERIAL 
TOTAL OTHER 

TOTAL COST
 
SDF - ENGINE MODULE A E] BED CQ) (17.2 THOUSA2DS) 
PROGRAM MGMT. CONT. END ITEM ACILITIE LOGISTICS .... 
PART I PART II PART III PART IV O_ 
1 
7,215 7,215 
7,215 7,215 
MLLV 
NON-RECURRING COST 
R & D TEST FACILITIES 
SYSTEMS DEVELOPMENT FACILITY - E/M 
TABLE 4.2.8.0-I 
(In Thousands) 
Element of Cost Dollars 
Equipment 7,000
 
Operations (1) 215
 
Total SDF 7,215
 
(1) Operation Cost is estimated for a Five Year Period.
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4. 2.9 R&D llight Modules - Injection Stage - Engine Module 
The R&D injection stage - engine module flight modules are for the final qualification 
testing that must precede the manned flights in order to qualify the system. 
The prime objectives of flight tests are: 
a. Evaluation of hardware characteristics and operational procedures which cannot 
be adequately evaluated by ground testing. 
b. Adquisition of flight data and correlation of these data with the results of 
ground tests. 
c. 	 Flight certification of the launch vehicle and ground support equipment prior 
to manned flight. 
d. 	 Flight verification of stage subsystems affecting crew safety prior to manned 
flight. 
e. 	 Ground crew training. 
Individual module (specimen) costs were obtained from the "C" category of estimates 
with allowances for the additional R&D instrumentation. The costs for the two 
R&D engine modules are shown in Table 4.2. 9. 0-L These costs include all of 
the costs associated with the engine module hardware, additional R&D instrumentation, 
SE&I and Launch Cycle Costs (the launch costs for each R&D flight are based on a 
nine month cycle). In addition, these costs include all appropriate transportation 
cost, facility and equipment maintenance cost. 
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TABLE 4.2.9.0-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PRCGRAM PLAN.& REPT. 
NDUSTRIAL RELATIONS 
E,GINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION
 
M,1A] TESTUFACTURINGul 
AiNEUFACTURING TECH. 
Q &. R A 
FACILITIES
 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
L)3.iSTIC HARDWARE
 
PURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST 

TWO R&D FLIGHTS - E/M 
A E 52-C- (IN THOUSAIIS) 
PRCORAI4 MOMT. CONT. END ITEM FACILITIES LOGISTICSTOTAL 
P4--T I PART II PART II PART V R 
N' $ /H s $____ ___ 
70,505 70,505
 
70,505 50,505
 
* TABLE 4.2.9.0-II
 
MLLV
 
DEVELOPMENTAL COSTS
 
NON-RECURRING
 
TWO R&D FLIGHTS - ENGINE MODULE
 
(DOLLARS IN THOUSANDS)
 
Element of Cost 	 No. 1 No. 2
 
Stage Hardware (1) $19,444 $17,855
 
.Propellants 365 365
 
Launch Operations 9,491 9,491
 
SE&I 972 -72
 
Instrumentation 5,775 5,775
 
$36,047 $34,458
 
TOTAL COSTS OF TWO R&D FLIGHTS $70,505
 
(1) 	Includes Transportation and Facility and Equipment
 
Maintenance Costs
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4. 3 INJECTION STAGE - FUEL MODULE 
The summary costs for testing of the injection stage - fuel module are displayed 
in Table 4. 3. 0. 0-I. The costs include not only the cost associated with conducting 
the tests, but also the costs of the required test specimens. Specimen costs were 
developed from the recurring costs contained in Book C of this volume. Figure 
4. 3. 0. 0-1 displays the total costs associated with the injection stage - fuel module 
and the appropriate sub-paragraphs where the cost information is located. 
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FUEL MODULE
 
TABLE 4.3.0.0-I 
MLLV COST SUIIARY 
ELEENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
?RvGR M MGMT. 
PART I 
s 
2 
2 5 
CONT. END ITEM 
PART II 
M/H $ 
A E 
FACILITIES LOGISTICS 
PART III PART IV 
$ 
BN cr-
OTHER 
OTHER 
(IN THOUSAI-DS) 
TOTAL 
MIH__ 
2 
2 5 
INDUSTRIAL RELATIONS 1 1 
ENGI NEERINO 4 51 4 51 
iLAB TECHNICIANS 
TOOLING 
PRODUCTION 10 96 10 96 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 1 5 1 5 
w FACILITIES 425 425 
DIRECT DIST 
TRAINING 
3 31 
1 
3 31 
1 
TOTAL DIRECT LABCR 2 B 28 184 425 30 617 
MATERIAL 
ILOGISTIC HARDIW'RE 
BURDEN 
TOTAL MATERI L 
TOTAL OTHER _ 
17 
11786 
6 
11809 
43589 
17 
11,876 
6 
1 ,809 
43,589 
TOTAL COST 8 11993 425 43589 56,015 
FUEL MODULE 
$56,015 
4.3.0.0 
STATIC LOAD 
$5,295 
4.3. .0 

TVTES I 
D TEST,478 
$7, 131 
4.3.2 .0 

FAC. VEi. 
4.3.3.0 
SD F 
$2,288 
4.3.4.0 
2 R&D FLTS. 
$28,188 
4.a.5.0 
NOTE: DOUBLE TUB 
NUMBER IF CONFIGURATION 
TO BE FLIGHT TESTED HAS 
TWO FUEL MODULES 
NOTES: 
COMPONENTS 
$462
 
['[-4.3.1.1;;
 
] TANK ASSY. 
4.3.1.2
 
STAGE ASSY. 
$2,355

4.3.1.31
 
DOLILARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
FIGURE 4. 3. 0.0-1 MLLV INJECTION STAGE FUEL MODULE COST DEVELOPMENT 
TEST, "B" COST 
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4. 3. 1 Static Load Test - Injection Stage - Fuel Module 
The total cost of conducting all of the static load test for the injection stage fuel 
module is displayed in Table 4. 3.1. 0-I. In addition, Figure 4.3. 1.0-1 displays 
the cost and sub-paragraph number of the various components that require static 
testing. Sections 4.3. 1. 1 through 4.3. 1.3 reflects the cost for the tank assembly, 
stage assembly and other components, which include the necessary material and 
labor to accomplish the following functions: 
a. Engineering 
1. Mechanical and electrical design 
2. Drafting and support 
3. Liaison 
4. Conduct the test 
5. Test reports 
b. Manufacturing 
1. Facility checkout and preparation 
2. Specimen installation 
3. Load fixture fabrication 
4. Load fixture installation 
5. Plumbing installation 
6. Instrumentation installation 
7. Mechanical checkout 
8. Electrical checkout 
9. Conduct the test 
10. Teardown effort 
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4. 3.1 (Continued) 
c. Material and Parts 
1. Raw material 
2. Mechanical components 
3. Electrical transducers 
4. Electrical components and equipment 
5. Test specimen (from "C" cost) 
d. Retest Costs 
Parts, materials and labor costs 
The test facilities that are to be utilized for the single stage vehicle are considered 
adequate to accommodate the fuel module; therefore, no additional facility or equipment 
costs were added for static testing of the fuel module. 
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STATIC LOAD TEST - FUEL MODULE 
TABLE 4.3.1.0-I 
MLLV COST SUMARY 
ELEMENT OF COST 
FROGR A MONT. 
POTT 
CONT. END 
PART II 
N/H 
ITEM 
$ 
FACILITIES 
PART III 
A [ 
LOGISTICS 
PART IV 
________ 
B [ C[] 
MINH9 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
2 
2 
5 
1 
2 
ENGINEERING 4 51 4 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 10 96 1 0 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Ln Q& RA 1 5 1 
UJ FACILITIES 
DIRECT DIST 
TRAINING 
3 31 
1 
._ 3 
TOTAL DIRECT LABOR 2 8 18 184 20 
MATERIAL 
LOGISTIC 
BURDEN 
HARDWARE 
17 
*5080 
6 
TOTAL MATERIAL 5103 
TOTAL OTHER 
TOTAL COST. 
]_ 
j5287 
(IN ThOUSA- DS) 
TOTPL
 
OHER 
2 
5 
1 
51 
96 
.5 
31 
1 
192 
17 
5,080 
6 
5,103 
5,295
 
* SPECIMEN 
$2,4754. .1. 1 
NOTES: 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
FIGURE 4.3. 1. 0-1 MLLV INJECTION STAGE FUEL MODULE STATIC LOAD COST 
DEVELOPMENT TEST, "B" COSTS 
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.1.1 Component Testing - Static Load Test 
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STATIC LOAD TEST - COMPONENTS - FUEL MODULE 
TABLE 4.3.1.1-1
 
MLLV COST SUMMARY AE s2l cE- (IN TrHOUSA"DS)
 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
£NDUSTRIAL RELATIONS i 
ENGINEERING 
LAS TECHNICIANS 
TOOLING 
PRODUCTION
 
MANUFACTURING TEST
 
MANlUFACTURING TECH. 
Q& RA 
FACILITIES
 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST 
* SPECIMEN 
PROR.M MGNT. CONT. END ITEM FACILITIES LOSISTICS TOTAL 
mdr T PRT II PART PART ART IV OTHER 
YH $ WITl $ $ - $ 14/H 
*462 
462 
462 
462 
462 
462 
4. 3.1.2 Tank Assembly - Static Load Test 
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TABLE 4.3.1.2-I 
MLLV COST SUMIARY-Static Load Test.- Tank Assembly- Fuel Module A[ BE)CD] (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 
14H $ 14/H $ $ M/H _____ 
PROGRAM EXECUTIVEI 
PROGRAM PLAN. & REPT. 1 1 2 
INDUSTRIAL RELATIONS 
ENGINEERING 1 14 1 14 
LAB TEChNCIAMS F 
TOOLING 
PRODUCTION Z zz 2 zz 
MANUFACTURING TEST 
MANUFACTURING TECH. 
ol19 Q& RA 
FACILITIES 
DIRECT DIST 1 7 _ 1 7 
TRAINING 
TOTAL DIRECT LAJ3OR 2 4 44 5 46 
MATERIAL 2 -2 
LOGISTIC SARDWAIRE *2429 2,429 
BURDEN 1 1 
TOTAL MATERIA , 2,432 , z42 
TOTAL OTHER 
TOTAL COST 2 2,476 2,478 
* SPECIMEN 
MLLV 
PART I 
Static Load - Tank Assembly 
ASSEMBLZ OR SYSTEM 
TABLE 4.3.1.2-11 
- Fuel Module 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engjineering 
Logisti cs 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
1, 192 
2,242 
113 
Total Direct Labor 3,547 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
43 
106 
23 
$508 
1, Z52 
ZZ4 
Total Labor - Part I 172 1,984 
Material 
Program Planning & Reporting 
Industrial Relations 
I 
z 
Material Subtotal 3 
Material & Administrative Burden I 
Total Material 4 
TOTAL COST - PART I $1, 988 
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TABLE 4.3.1.2-IIl 
MLLV PART II COST Stic ARY-Static Load Test- Tank Assembly 
Fuel Module 
Afl B E] C (IN THOUSANDS) 
ELEMENT OF COS: i 
1 
ENGINEERING 
m/H $ 
PRODUCTION 
N/H $ 
TOOLING 
M/H $ 
TEST 
M/H $ M/H 
TOTAL 
$ 
ENGINEERING 1 14 1 14 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
_z 22 zz 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA 
DIRECT DIST 1 7 1 7 
TRAINING 
n TOTAL DIRECT L;3c2R 1 14 3 30 4 44 
MATERIAL *2429 Z 2,431 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION 
MFG. TECHNICIANS 
Q& RA 
SUBTOTAL 2,429 2 2,431 
MAT. & ADM. BURDEU 1 1 
TOTAL MATERIAL 2,429 3 2,432 
TOTAL PART Ii Z: 14 2,429 33 2,476 
Specimen 
MLLV 
R & D TEST COST 
NON-RECURRING 
Static Load - Tank Assembly - Fuel Module 
CONDUCT STATIC LOAD TEST 
TABLE 4.3.1.2-IV 
(In Thousands) 
Element of Cost Manhours Dollars 
Engineering 1,047 $1z 
Retest Allowance 145 2 
TOTAL COST 1,192 $14 
551
 
MLLV 
R & D TEST COST 
NON-RECURRING 
Static Load - Tank Assembly - Fuel Module 
CONDUCT STATIC LOAD TEST 
TABLE 4.3.1.2-V 
(IN THOUSANDS) 
Elemont of Cost. Manhours Dollars 
(1) ManufacLuring ±,8Z0 $18 
(2) Retest Allowance 42Z 4 
Subtotal Z,Z4Z 22 
(3) Direct Distributable 717 7 
Sub total Z,959 29 
(4) Training 33 0 
Subtotal 2,992 29 
(5) Q&RA 113 1 
TOTAL LABOR 3,105 $30 
Material 
(6) Raw Material & Parts SZ 
(7) Q&RA 
Material Subtotal 2 
(8) Malerial & Admirn. Burd6n 1 
TOTAL MATER [AL 3 
TOTAL COST $33 
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4.3.1.3 Stage Assembly - Static Load Test 
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TABLE 4.3.1.3-I 
MLLV COST SUMMARY Static Load Test - Stage Assembly A [] BE] Co (IN THOUSA DS) 
PROGRAM NGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ MK/ $ $ _$I 
PROGRAM EXECUTIVE 2 _ 
PROGRAM PLAN. & REPT. 1 3 1 3 
INDUSTRIAL RELATIONS 1 
ENGINEERING 3 37 3 37 
LAB TECHNICIANS 
TOOLING 2a 74 - _ _-
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 1 4 4 
FACILITIES 
DIRECT DIST z 24 z Z 
TRAINING 1 
TOTAL DIRECT LABOR 1 6 14 140 15 146 
MATERIAL 15 15. 
LOGISTIC HARDWARE *2189 -2,189 
BURDEN 5 5 
TOTAL MATERIPJU, 2209 2209 
TOTAL OTHER 
TOTAL COST 6 2,349 2,355 
* SPECIMEN 
MLLV 
PART I 
Static Load Test - Stage Assembly -Fuel Module 
ASSMBLY OR SYSTEM 
TABLE 4.3.1.3-Ili 
Element of Cost Manhours Manhours Dollars 
Direct Labor
 
Engineering 3, 139 
Logistics 
Laboratory Technician
 
Production 7,657 
Tooling
 
Manufacturing Test 
Q&RA 383
 
Facilities 
Manufacturing Technician
 
Total Direct Labor 11,179
 
Program Executive 134 $1,583 
Program Planning & Reporting 335 3,956
 
Industrial Relations 73 710 
Total Labor - Part I 542 $6, Z49 
M'aterial 
Program Planning & Reporting 6 
Industrial Relations 7 
Material Subtotal 13
 
Material & Adminis Lra Live Burden 4 
Total Material
 
TOTAL COST - PARr 1 $6, 266 
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TABLE 4.3.1.3-111 
MLLV PART II COST SUIC4AM Static Load Test - Stage A ssembly 
Fuel Module 
A H B [ C (IN THOUSANDS) 
ELEMENT OF" COST 
ENGINEERING 
ENGINEERING 
M/H $ 
3 37 
PRODUCTION 
M/H $ 
TOOT ING 
_ 
M/H $ 
_ 
M/H 
TEST 
$ 
_____ 
M/H 
TOTAL 
3 
$ 
37 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 8 74 8 74 
MANUFACTURING TEST 
Ln 
01 
MANUFACTURING TECH. 
Q& RA 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LAM 37 
1 
2 
i i 
4 
24 
103 
1 
z 
14 
4 
Z4 
1 
140 
MATERIAL 
LAB. TECHNICIANS 
SLecimenTOOLING' 
_*2; 189 15 2,2'04' 
PRODUCTION 
MFG. TECHNICIANS 
Q& RA 
SUBTOTAL 
MAT. & ADM. EJRDE 7, 
TOTAL MATERIAL 
,189 
2, 189 
15 
5 
20 
Z,204 
5 
z,209 
TOTAL PART I: ftz: 37 2,189 123 2,349 
Specimen - See "C" Cost 
MLLV* 
R & D TEST COST 
NON-RECURRING 
Stage Assembly - Fuel Module 
CONDUCT STATIC LOAD TEST 
TABLE 4.3.1.3-IV 
(In Thousands) 
Element of Cost Manhours Dollars 
Engineering 2,760 $33 
Retest Allowance 379 4 
TOTAL COST 3,139 $37 
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LLV
 
R & D TEST COST 
NON-RECURRING
 
Stage Assembly - Fuel Module 
CONDUCT STATIC LOAD TEST
 
TABLE 4.3.1.3-V 
(IN THOUSANDS) 
Eleinent of Cost Manhours Dollars 
(1) Manufac Luring 	 6,280 $61 
(2) Retest Allowance 	 1,377 13
 
Subtotal 	 7,657 74
 
(3) Direct Distributable 	 2,451 24
 
Sub bota] 10,108 

98
 
(4) 	Training 111 1
 
Subtotal. 10,219 99
 
(5) Q&RA 	 383 4 
TOTAL LABOR 	 10,602 $103 
Material
 
(6) Raw 	Material & Parts $
 
(7) Q&RA 15
 
Material Subtotal. 15
 
(8) Malierla & Adta ln. lBurdon 	 5 
TOTAl MATERIAL 	 $20 
TOTAL COST 	 $123 
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4. 3. 2 Dynamic Testing - Injection Stage - Fuel Module 
The total cost for performing the dynamic tests on the injection stage fuel module 
are displayed in Table 4. 3. 2. 0-. These costs include the labor and material to 
accomplish the following functions: 
a. Engineering 
1. Mechanical and electrical design 
2. Drafting and support 
3. Liaison 
4. Conduct the test 
5. Test reports 
b. Manufacturing 
1. Facility checkout and preparation 
2. Specimen installation 
3. Load fixture - fabrication and installation 
4. Plumbing installation 
5. Instrumentation installation 
6. Mechanical checkout 
7. Electrical checkout 
8. Conduct the test 
9. Teardown effort 
c. Material and Parts 
1. Raw materials 
2. Mechanical components 
3. Electrical transducers 
559 
4. 3. 2 (Continued) 
4. Electrical components and equipment 
5. Test specimen (from "C" costs) 
d. Retest 
Parts, materials and labor costs 
The test facilities and necessary equipment to conduct dynamic testing of the injection 
stage - fuel module are displayed in Table 4. 3. 2.0-1. These costs are additive to 
the dynamic test facility cost of the single stage vehicle, and injection stage - engine 
module, as that vehicle combination carries the majority of the costs associated 
with dynamic testing. 
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TABLE 4.3.2.0-I
 
MLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE
 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS
 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST
 
Ln MANUFACTURING TECH. 
H Q& RA 
FACILITIES 

DIRECT DIST 

TRAINING
 
TOTAL DIRECT LABOR 

MATERIAL
 
LOGISTIC HARDWARE 

BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST
 
* Specimen 
Dyinamic Test - Fuel Module A [] BE] CL] (IN THOUSANDS) 
PROGRAM MGMT. 
PART I 
CONT. END ITEM 
PART II 
FACILITIES LOGISTICS I 
PART III PART OTHER TOTAL 
M/H $ M/H $ $ _ $ M/H $. 
-425 
425 
' _25 -,f25 
_425 425 
4'6706 6 (706' 
6706 6,706 
_' .... 
6,706 425 7,131 
MLLV 
DYNAMIC TEST - FUEL MODULE 
TABLE 4.3.2.0-II 
Manhours for conducting Dynamic Test on Fuel Module are insignifi­
cant. Therefore the only costs involved for testing fuel module are: 
Specimen Cost $6,706 
Additional Facility Cost 4Z5 
Total Cost Fuel Module $7,131 
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4. 3. 3 Facility Checkout Module - Injection Stage - Fuel Module 
The facility checkout injection - fuel module is defined as the test article that will 
be used to checkout the following: 
a. The manufacturing tools, facilities and equipment 
b. All R&D test facilities and equipment 
c. Handling and transportation equipment 
d. Launch complex facilities, and support area 
e. All GSE (manufacturing facility and launch facility) 
f. All processes and procedures 
The primary objective of the facility vehicle is to achieve a state of operational 
readiness prior to processing of the flight modules. The costs associated with 
this facility vehicle are displayed in Table 4. 3. 3. 0-I. The facility module consists 
of the following: 
a. Fuel module structure 
b. Systems 
c. Transportation from the manufacturing plant to the launch site. 
d. Launch cycle cost (based on one-year cost to checkout the facility) 
e. Propellant cost 
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_________ 
TABLE 4.3.3.0-I 
MLLV COST SUM4ARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 
-n 
07 FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL
 
LOGISTIC HARDWARE
 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL C0ST 
Facility Vehicle - Fuel Module A [] B E cf] (IN ThOUSC[]flS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II PART III PART IV TOTAL 
1/H $ 14/H $ -/ OTE 
13, 113 13, 113 
13,113 $13,113 
MLLV 
NON-RECURRING 
R&D COST 
Facility Vehicle - Fuel Module 
TABLE 4.3.3.0-II 
(In Thousands) 
Element of Cost Dbllars 
Structure s $4,618 
Systems 603 
Launch Operations 7, 527 
Propellant 365 
TOTAL COST $13, 113 
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4. 3. 4 Systems Development Facility (Breadboard) - Injection Stage - Fuel Module 
The system development breadboard facility for the fuel module will provide 
for extensive testing, evaluation and verification of components, sub-systems and 
systems under controlled conditions that approximate those at the launch site. 
Existing facilities at Michoud will be used to house the breadboard. The equipment 
for these tests will primarily consist of the elements of vehicle and GSE hardware 
and/or simulators that make up the breadboard plus the computer complex. 
The costs associated with the SDF for the fuel module are displayed in Table 4. 3. 4. 0-I. 
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TABLE 4.3.4.0-I 
MLLV COST SUMMARY 
ELPENT OF COST 
PROGRAM EXECUTIVE
 
PROGRAM PLAN.& REPT.
 
INDUSTRIAL RELATIONS
 
ENGINEERING
 
LAB TECHNICIANS
 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST
 
MANUFACTURING TECH.
 
Q&RA 
0) FACILITIES
 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL
 
LOGISTIC HARDWARE
 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 

TOTAL COST 

SDF - Fuel Module 
PROGRAM MGMT. CONT. END ITEM FACILITIE 
-PART I PART II PART III 
M/H $ M/H $ $ 
A [] B33 Co 
LOGISTICS 
PART IV 
$ M/H 
(IN THOUSANDS) 
TOTAL 
TOTAR 
$ 
_______ 
Z,Z88 
8 
ZZ88 
$Z,288 
MLLV 
NON-RECURRING COST 
R&D TEST FACILITIES 
Systems Development Facility - Fuel Module 
TABLE 4.3.4.0-11 
(In Thousands) 
Element of Cost Dollars 
Equipment $1, 750 
Operation (1) 538 
TOTAL SDF $2,288 
(1) operation cost is estimated for a five year period 
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4. 3. 5 R&D Flight Modules - Injection Stage - Fuel Module 
The two R&D injection stage fuel modules are required for the final qualification 
testing that must precede the manned flights in order to qualify the system: 
The 	prime objectives of flight tests are: 
a. 	 Evaluation of hardware characteristics and operational procedures which 
cannot be adequately evaluated by ground testing. 
b. 	 Acquisition of flight data and correlation of these data with the results of 
ground tests. 
c. 	 Flight verification of the launch vehicle and ground support equipment prior 
to manned flight. 
d. 	 Flight verification of stage subsystems affecting crew safety prior to manned 
flight. 
e. 	Ground crew training. 
Individual modules (specimens) costs were obtained from the "C" category of 
estimates, with allowances for the additional R&D instrumentation. 
The costs for the two R&D fuel modules are shown in Table 4. 3. 5. 0-I. These costs 
include all of the cost associated with the fuel module hardware, additional R&D 
instrumentation, SE&I and launch cycle costs (the launch costs for each R&D flight 
are based on a nine month cycle), in addition, these costs inciude all appropriate 
transportation cost, facility and equipment maintenance costs. 
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TABLE 4.3.5.0-1 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS
 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 
FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR 
MATERIAL
 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST
 
TWO R&D FLIGHTS - FUEL MODULE
 
A EQ B[E] C (IN THOUSA:NDS) 
PROGRAM MONT. CONT. END ITEM FACILITIE LOGISTICS 
PART I PART II PART III PART IV TOTAL 
/H $ M/H $ z OTHER 
28188 28,188
 
28188 28,188
 
TABLE 4.3.5.0-II
 
MLLV
 
DEVELOPMENTAL COSTS
 
TWO R&D FLIGHTS - FUEL MODULE
 
(DOLLARS IN THOUSANDS)
 
Element of Cost No. 1 No. 2
 
Stage Hardware (1) $ 9,596 $ 8,732
 
Propellants 365 365
 
Launch Operations 4,565 4,565
 
$14,526 $13,662
 
TOTAL COSTS OF TWO R&D FLIGHTS $28,188
 
(1) 	Includes Transportation and Facility and Equipment
 
Maintenance Costs
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SOLID ROCKET MOTOR STAGE TESTING 
The summary costs for testing the Solid Rocket Motor Stages are displayed in 
Table 4. 4. 0. 0-I. These costs include not only the cost associated with conducting 
the test but all the costs of the test specimens as well. Specimen costs were deve­
loped from the recurring costs contained in Book C of this volume. Figure 4. 4. 0. 0-1 
displays the total cost of the Solid Rocket Motor Stage Testing by type of test, and 
the appropriate sub-paragraph where the cost information is located. 
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TABLE 4.4.0.0-I 
MLLV COST SUMMARY SRM STAGE A E] BE3 CE] 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS 
EEMENT OF COST PART I PART II PART III PART IV OTHER 
N/H $ M/H $ i $ M/H 
PROGRAM EXECUTIVE 36 419 36 
PROGRAM PLAN.& HEPT. 88 1,027 88 
INDUSTRIAL RELATIONS 17 178 i I 17 
ENGINEERING 672 7,928. 672 
LAB TECHNICIANS 6 55 ' 6 
TOOLING 
PRODUCTION 78 755 78 
MANUFACTURING TEST 9644 9,3o 9,360 6 
MANUFACTURING TECH. 
Q & R A 156 1,526 
_ 156 
FACILITIES 
DIRECT DIST 26 259 26 
TRAINING 2 10 
_ 2 
TOTAL DIRECT LABOR 141 1,624 '1,904 19,893 2,045 
MATERIAL 
- 3,617 I 
LOGISTIC HARDWARE 94,986I 
BURDEN 164 
TOTAL MATERIAL 98,767 
TOTAL OTHER ii, 337 12,750 
_ _ _231,40 
TOTAL COSTI3 
1,624 29,997 12,750 23140 
(IN THOUSANlDS) 
TOTAL 
$
 
419
 
1,027
 
-178 
7,928
 
55 
755 
1,526
 
259
 
10
 
21,517
 
3,617
 
94-,986 
U4
 
98,767 
255,488 
375,772­
SRM STAGE
 
$315,772
 
4.4.0.01 
STATIC LOAD 
ALT. FWD. SKT.$4,840 

$3,950 
4.4.1.1
4.4.1.0 

COMPONENTS
DTV' 

$890
 
$18,508 	 4.4.1.2 
4.4.2:0 
MFG. DEV. 
$118 
4.4.3.0
 
PERT
 
MOTOR 
$117,116 	 $69,321 
4,4.4.1
4.4.4.0 
FAC.VEH.THEEPRORA 
FAG.VtH.$14,758 
$3.0,219 4.4.4,2 
4.4.5.0 	 SRCTURE 
$,037 
.4.3
SF4.4 

$4.,575
 
4.4.6.0 ­
2 R&D rurS. 
R4-.4.9.0olISTU 
4.4.7. 0 
WIDTUNNEL
 
W -$400 
S 4.4. . . 4.4""NOTES: DOLLARS ARE INTHOUSANDS. 
STRUCTURAL NUMBERS IN LOWER RIGHT CORNER 
$3,189 DESIGNATE APPLTCABLE SECTION NUMBER FOR COST DETAILS-
STAGE COST DEVELOPMENTSOLID MOTOR
-ILLVFIGURE 4.4.0.0-1 
TEST "B" COSTS 
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4. 4.1 Static Load Test - SRM Stage 
Total cost of conducting all of the static load tests for the SRMstage vehicle are 
shown in Table 4. 4. 1. 0-I. In addition, Figure4. 4. 1. 0-I displays the costs and 
sub-paragraph number of the various components that require static testing. 
Paragraph 4. 4. 1. 1 and paragraph 4. 4. 1. 2 reflect the costs for the alternate 
forward skirt and other components, which include the labor, material and 
tooling to accomplish the following: 
a. Engineering 
1. Mechanical and electrical design 
2. Drafting and support 
3. Liaison 
4. Conduct the test 
5. Test reports 
b. Manufacturing 
1. Facility checkout and preparation 
2. Specimen installation 
3. Load fixture fabrication 
4. Load fixture installation 
5. Plumbing installation 
6. Instrumentation installation 
7. Mechanical -checkout 
8. Electrical checkout 
9. Conduct the test 
10. Teardown effort 
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4.4.1 (Continued) 
c. Material and Parts 
1. Raw material 
2. Mechanical components 
3. Electrical transducers 
4. Electrical components and equipment 
5. Test specimen (from "C" costs) 
d. Retest Allowance 
Parts, materials and labor 
The test facilities and equipment that are required to produce the SRM stage 
and those required to static load test the single stage vehicle will be utilized 
to static load test the SRM stage components. 
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TABLE 4.4.1.0-I 
MLLV COST SUMMARY STATIC LOAD TEST 
PROGRAM MGMT. 
ELEMENT OF COST PART I 
MIH $ 
PROGRAM EXECUTIVE 1 10 
PROGRAM PLAN.& REPT. a 28 
INDUSTRIAL RELATIONS 4 
(DELTA) - SRM 
CONT. END ITEM FACILITIE 
PART II PART III 
M/H $ -_ $ 
A El B ] CE 
LOGISTICS 
PART IV OTHER 
- $ 
(IN THOUSANDS) 
TOTAL 
M/H T $ 
1 10 
'- .28 
4 
ENGINEERING 26 300 26 300 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
47 452 47 452 
Ln0o 
-
MANUFACTURING TECH. 
Q& RA 2 22 2 22 
FACILITIES 
DIRECT DIST 
TRAINING 
14 
1 
144 
6 
14 
1 
144 
6 
TOTAL DIRECT LABOR 4 42 90 925 94 967 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
248 
3540" 
8 
333 
=85 
-33 
248 
3540. 
TOTAL OTHER 
TOTAL COST 42 4,798 _ ___ 4,840 
NOTES: 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
FIGURE 4.4.1..0-1 MLLV SOLID MOTOR STAGES STATIC LOAD COST 
DEVELOPMENT TESTS "B" COST 
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4. 4. 1. 1 Alternate Forward Skirt (Heavy Weight Forward Skirt) - Static 
Load Test 
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TABLE 4.4.1.1-I 
MLLV COST SUMMARY STATIC LOAD TEST (DELTA) FORWARD SKIRT SRIM A [ BoEl C[] (ir: ThOUSAINDS) 
ELENT OF COST 
PROGRAM 
PART 
MGMT. 
I 
CONT. END ITEM 
PART ITI 
FACILITIES 
PART III
zoTHER 
LOGISTICS 
PART IV 19TAL 
4/H s 4/H $ ____ $ $____ 
PROGRAM EXECUTIVE 1 10 1 10 
PROGRAM PLAN. & REPT. 2 26 2 26 
INDUSTRIAL RELATIONS_"' 4 4 
ENGINEERING 24 279- 24 2 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 45 436 45 436 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 2 22 2 22 
FACILITIES 
DIRECT DIST 14 140 14 140 
TRAINING 1 6 1 6 
TOTAL DIRECT LABOR 3 40 86 883 89 923 
MATERIAL 57 57 
LOGISTIC HARDWARE 2950 2 950 
BJRDEN 20 20 
TOTAL MATERIAL 77 77 
TOTAL OTHER 
TOTAL COST 40 3,910 3,950 
MLLV 
STATIC 
PART .[ 
LOAD TEST - DELTA - FORWARD 
ASSEMBLY OR SYSTEM 
TABLE 4.4.1.1-II 
SKIRT - SRM 
Element of Cost Mahours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
23,616 
44,873, 
2,243 
Total Direct Labor 70,732 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
849 
2,122 
460 
10,027 
25,061 
4,471 
Total Labor - Part I 3,431 39,559 
Material 
Program Planning & Reportin 
Industrial Relations 
42 
46 
Material Subtotal 88 
Material & Administrative Burden 
Total Material 
30 
118 
TOTAL COST - PART I 39,667 
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TABLE 4.4.1.1-II 
MLLV PART II COST SLMhIARY STATIC LOAD TEST DELTA FORWARD SKIRT SR1 ] BE] C (IN THOUSANDS) 
ENGINEERINGELEMENT OF COST___ 
M/H $ 
ENGINEERING 24 279 
PRODUCTION 
M/H $ 
TOOLING 
______________ 
M/H $ M4/H 
TEST 
"'M/H 
24 
TOTAL 
_____ 
$ 
279 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
___45 436 45 436 
o° 
C 
MANUFACTURING TECH. 
Q& R A 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABCR 
MATERIAL 
24 279 
*2950 
2 
14 
1 
62 
_6 
22 
140 
6 
604 
5 
2 
14 
1 
86 
22 
140 
6 
883 
3,006 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION 
, 11 
MFG. 
& 
TECHNICI 02N 
R AII 
SUBTOTAL 
MAT. & ADM. ._ 
2,950 
_7 
57'RuE20 
3,00720 
TOTAL MATERIAL 2,950 77 3,027 
TOTAL PART iI t'S: 279 2,950 681 3,910 
* SPECIMEN 
MLLV 
R & D TEST COST 
NON-RECURRING 
DELTA 
CONDUCT 
COMPONENTS - SRM 
STATIC LOAD TEST 
TABLE 4.4.1.1-IV 
(In Thousands) 
Element of Cost Manhours Dollars 
Engineering 20,760 245 
Retest Allowance 2,856 34
 
TOTAL COST 23,616 279
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MLLV 
R & D TEST COST 
NON-RECURRING 
DELTA- FORWARD SKIRT - SRM 
CONDUCT STATIC LOAD TEST 
TABLE 4.4.1.1-V 
(IN THOUSANDS) 
EJomont of Cos t Manhours Dollars 
(1) -ManufacLuring 36,557 355 
(2) Retest Allowance 8,316 81 
Subtotal 44,873 436 
(3) Direct Distributable 14,360 140 
Sub to tal. 59,233- 576 
(4) Training 652 6 
Subtotal 59,885 582 
(5) Q&RA 2,243 22 
TOTAL LABOR 62,128 604 
Material 
(6) Raw Material & Parts 56 
(7) Q&RA 1 
MaLeia] Sublota! 57 
(8) Mnl'rial & Adii i n. Burden 20 
TO)TAI. MATI:,,II AL 77 
TOTAI, CoST 681 
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4 4.1.2 Component Testing - Static Load Test 
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TABLE 4.4.1.2-I 
MLLV COST SUMMARY STATIC LOAD TEST - (DELTA) - COMPONENTS - SRM A I] B l C (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
ELEMENT OF COST PART I PART II PART III PART IV OHRAL 
M/H $ N/H $ $ $ TE M/H $ 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 1 2 1 2 
INDUSTRIAL RELATIONS 
ENGINEERING 2 21 2 21 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 2 16 2 16 
MANUFACTURING TEST 
MANUFACTURING TECH. 
1 Q&RA 
o FACILITIES 
DIRECT DIST 4 4 
TRAINING. 1 1 
TOTAL DIRECT LABOR 1 2 4 42 5 44 
MATERIAL 191 191 
LOGISTIC HARDWARE 14590 590 
BURDEN 65 65 
TOTAL MATERIAL 256 256 
TOTAL OTHER 
TOTAL COST 2 888 890 
* SPECIMEN 
MLLV 
PART I 
STATIC LOAD TEST - DELTA - COMPONENTS 
ASSE4BLY OR SYSTEM 
- SRM 
Element of Cost 
TABLE 4.4.1.2-II 
Manhours Manhours Doll ars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
1,748 
1,598 
79 
Total Direct Labor 3,425 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
41 
103 
22 
484 
1,216 
214 
Total Labor - Part I 166 1,914 
Matoria L 
Program Planning & Reporting 
Industrial Relations 
2 
3 
Material Subtotal 
MateriaL & AdminisLrativ& Burden 
Total Material 
5 
1 
6 
TOTAL. COST - PART I 1,920 
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TABLE 4.4.1.2-111 SRM 
MLLV PART II COST SUICARYSTATIC LOAD TEST - DELTA - COMPONENTS ,AflB ] CJ (IN THOUSANDS) 
ELEMENT OF COST ENGINEERING M/H $ 
PRODUCTION 
M/H $ 
TOOLING 
M/H $ 
TEST 
M/H $ M/H 
TOTAL 
$ 
ENGINEERING 2 21 2 21 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 2 16 2 16 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q&RA _ _ _ __ _ _ __ _ _ __ _ _ 
DIRECT DIST 4 4 
Ln TRAINING 1 1 
tO TOTAL DIRECT LABCR 2 21 2 21 4 42 
MATERIAL *590 191 781 2 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION 
MFG. TECHNICIANS 
Q& RA 
SUBTOTAL 590 191 781 
MAT. & ADM. BRDSE:., 65 65 
TOTAL MATERIAL 590 256 846 
TOTAL PART II 21 590 277 888 
* SPECIMEN 
.4LLV 
R & D TEST COST 
NON-RECURRING 
DELTA COMPONENTS - SRM 
CONDUCT STATIC LOAD TEST 
TABLE 4.4.1.2-IV 
(In Thousands) 
Elcment of Cost Manhours Do'llars 
Engineering 1,533 18 
Retest Allowance 215 3 
TOTAL COST 1,748 21 
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LLV 
R & D TEST COST 
NON-RECURRING 
DELTA - COMPONENTS - SRM 
CONDUCT STATIC LOAD TEST 
TABLE 4.4.1.2-V 
(IN THOUSANDS) 
Eiement of Cost Manhours Dollars 
(I) Manufacturing 971 9 
(2) Retest Allowance 627 7 
Subtotal 1,598 16 
(3) Direct Distributable 511 4 
Sub total 2,109 20 
(4) Traj ning 23 1 
Subtotal 2,132 21 
(5) Q&RA 79 0 
TOTAL LABOR 2,211 21 
Ma teriaJ 
(6) Raw Material & Parts 191 
(7) Q&RA 
Material SubLotal 191 
(8) MaRer ai & Admin. iIurdor 65 
TOTAL MATERI'AL 256 
TOTAL,(OSI 277 
594 ­
4.4.2 Dynamic Testing - SRM Stage 
The total cost for performing the simulation of the SRM stages on the dynamic test 
on the vehicle are displayed in Table 4. 4. 2. 0-I, which includes the labor and 
material to accomplish the following functions: 
a. Engineering 
1. Mechanical and electrical design 
2. Drafting and support
 
3, Liaison
 
4. Conduct the test 
5. Test reports 
b. Manufacturing 
1. Facility checkout and preparation 
2. Specimen installation 
3. Load fixture - fabrication and jnstallation 
4. Plumbing installation 
5. Instrumentation installation 
6. Mechanical checkout 
7. Electrical checkout 
8. Conduct the test 
9. Teardown effort 
c. Material and Parts 
1. Raw materials 
2. Mechanical components 
3. Electrical transducers 
595. 
4.4.2 (Continued) 
4. Electrical components and equipment 
5. Test specimen (from "C" costs) 
d. Retest Allowance 
Parts, Materials and labor costs 
'Also additional costs for the dynamic test facilities and the capital equipment 
required for simulation of the SRM effects on the main stage dynamic test 
are included. The maintenance costs of the test facility are not increased 
from the single stage dynamic testing costs. 
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TABLE 4.4.2.0-1 
MLV COST SUMMARY DYNAMIC TEST (DELTA) - SRM A [] B[ CJ] (IH THOUSADS) 
PROGRAM MONT. CONT. END ITEM FACILITIES LOGISTICS TO AL 
ELEMAENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ M/H $ $ $ OTHER M/H $ 
PROGRAM EXECUTIVE 1 8 1 8 
PROGRAM PLAN.& REPT. 2 20 2 20 
INDUSTRIAL RELATIONS 3' 3 
ENGINEERING 18 211 18 211 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 31 303 31 303 
MANUFACTURING TEST 
Ln MANUFACTURING TECH. 
Q& RA 6 61 6 61 
FACILITIES 
DIRECT DIST 10 97 10 97 
TRAINING 1 4 1 4 
TOTAL DIRECT LABOR 3 31 66 676 69 707 
MATERIAL , 219, 219 
LOGISTIC HARDWARE .4757 .4, 75_,7 -
BURDEN 75 75 
TOTAL MATERIAL 5,051 5,051 
TOTAL OTHER 12,750 1 12,750 
TOTAL COST 31 5,727 12,750 18,508 
MLLV 
NON-RECURRING 
PART I 
DYNAMIC TEST - (DELTA) - SRM 
ASSEMBLY OR SYSTEM 
TABLE 4.4.2.0-II 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
17,900 
31,163 
6,232 
Total Direct Labor 55,295 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
664 
1,659, 
359 
7,842 
19,593 
3,489 
Total Labor - Part I 2,682 30,913 
Material 
Program Planning & Reporting 
Industrial Relations 
33 
36 
Material Subtotal 69 
Material & Administrative Burden 23 
Total Material 92 
TOTAL COST - PART I 31,005 
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TABLE 4.4.2.0-III 
?ILLV PART II COST S3j241{ARY' DYNAMIC TEST - (DELTA) - SR]i Afl B [] CE (IN THOUSANDS) 
ELB? TOF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 
___ __________ 
M_________1/H $ M/H $ 14/H $ N/H s 14/H ______ 
ENGINEERING 18 211 18 211 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 31 303 31 303 
MANUFACTURING TEST 
MNUFACTURING TECH. 
Q & R A 6 61 6 61 
DIRECT DIST 10 97 10 97 
TRAINING 1 4 
TOTAL DIRECT LC'R 18 211 45 465 66 676 
MATERIAL 
_ 4,757 217 4,974 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION 
MFG. TECHOI CI D175 
4,757 
___ _____ 5,D51____________ 
SUBTOTAL ,7 1 ,7 2 
MAT. & ADN[. E,?.D.. . 4,75 29-L 76 
TOTAL MATERIAL 4,572/4 5 
TOTAL PART 4,7279 ______$ _211 5_727 
* SPECIMEN 
MLLV 
R & D TEST COST 
NON-RECURRING 
CONDUCT DYNAMIC TEST (DELTA) - SRM 
TABLE 4.4.2.0-IV 
(In Thousands) 
Element of Cost Manhours Dollars 
Engineering 16,11o 190 
Retest Allowance 1,790 21 
TOTAL COST 17,900 211 
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MLLV 
R & D TEST COST 
NON-RECURRING 
Element of Cost 
CONDUCT 
TABLE 
DYNAMIC TEST - (DELTA) 
4.4.2.0-V 
Manhours 
- SRM 
(IN THOUSANDS) 
Dollars 
(1) Manufac luring 
(2) Retest Allowance 
Subtotal 
27,424 
3,739 
31,163 
267 
36 
303 
(3) Direct Distributable 
Sub total-
(4) Tra.i ning 
Subtotal 
(5) Q&RA 
9,972 
41,135 
452 
41,587 
6,232 
97 
400 
4 
404 
61 
TOTAL LABOR 47,819 465 
Ma teriaj 
(6) Raw Material & Parts 
(7) Q&RA 
Materia3 Subtotal 
217 
2 
219 
(8) Mati-rial & Aditi n. 1urdon 75 
TOTAL MATER IAL 294 
Tr Alb WOST 759 
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4. 4. 3 Manufacturing Development Test - SRM Stage 
The manufacturing development task for the SRM stage is directed toward the 
development and implementation of fabrication and assembly processes. 
Defined in broad terms, the procedure is as follows: 
a, 	 Determine manufacturing development requirements through coordination 
and review of engineering drawings and specifications, present methods and 
existing manufacturing capabilities. 
b. 	 Establish suitable manufacturing methods. Document and coordinate these 
methods with applicable organizations. 
c. 	 Define equipment requirements, tooling criteria, training requirements, 
and establish step-by-step procedures for critical manufacturing. 
d. 	 Coordinate with Factory, Manufacturing Engineering, Facilities Training, 
etc., to assist them in the implementation and proper application of newly 
developed methods. 
Table 4. 4. 3. 0-I displays the cost associated with this function for the SRM stage 
vehicle. 
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TABLE 4.4.3.0-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
MANUFACTURING DEVELOPMENT SRM STRUCTURE 
PROGRAMiMGNT. CONT. END ITEM FACILITIE-
PART I PART II PART III 
M/H $ M/H $ $ 
1 10 
A F] B E C] 
LOGISTICS 
PART IV 
W! OTHER 
$ M/H 
(Ill THOUSANDS) 
OTAL 
$ 
10 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
3 3 
ENGINEERING 
LAB TECHNICIANS 6 55 6 55 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 1 15 1 15 
FACILITIES 
DIRECT DIST 
TRAINING 
2 18 2 18 
TOTAL DIRECT LABOR 1 13 9 89 10 102 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
12 
4 
12 
TOTAL MATERIAL 16 16 
TOTAL OTHER 
TOTAL COST 
13 105 118 
MLLV 
DEVELOPMENT COST 
NON-RECURRING 
PART I 
MANUFACTURING DEVELOPMENT 
ASSEMBLY OR SYSTEM 
TABLE 4.4.3.0-II 
SRM 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
5,700 
1,521 
Total Direct Labor 7,221 
Program Executive 867 10,239 
Program Planning & Reporting 217 2,563 
Industrial Relations 47 457 
Total Labor - Part I 1,131 13,259 
Material 
Program'Planning & Reporting 
Industrial Relations 
Material Subtotal 
4 
5 
9 
Material & Administrative Burden 3 
Total Material 12 
TOTAL COST - PART I 13,271 
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MLLV 
DEVELOPMENT COST 
NON-RECURRING 
MANUFACTURING DEVELOPMENT SRM 
TABLE 4.4.3.0-II 
Element of Cost Manhours Dollars 
Lab Technician 
Direct Distributable 
5,700 
1,824 
55,404 
17,729 
Subtotal 
Training 
7,524 
83 
73,133 
807 
Subtotal 
Q&RA 
TOTAL LABOR 
7,607 
1,521 
9,128 
73,940 
14,784 
88,724 
Material 
Lab Tech. 
Q&RA 
11,970 
456 
Material Subtotal 
Material and Administrative Burden 
12,426 
4,225 
Total Material 16,651 
TOTAL COST 105,375 
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4.4.4 SRM Motor Pre-Flight Rating Testing (PFRT) 
The tests listed herein are the tests that are required by the SRM manufacturer. 
The test categories are structure, motor, and other program costs as shown 
in Figure 4. 4.4. 0-1. 
Structure 
1. Structural components 
2. Electrical system 
3. Instrumentation 
4. Separation components 
5. Destruct charges and firing components 
Motor Costs 
1. Chamber 
2. Nozzles 
3. Case installation 
4. Propellant and liner materials 
5. Igniter 
6. Shipping 
7. Manufacturing labor 
8. Process and test 
9. Inspection 
Other Program Costs 
1. Management and administration 
2. Engineering 
3. Test equipment design 
4. Component development 
5. Special test equipment 
6. Test facilities 
7. General and administrative expenses 
There costs are displayed by Table 4. 4. 4. 0-I. 
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NOTES: 
DOLLARS ARE IN THIOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
FIGURE 4. 4.4. 0-1 MLLV SRM PRE-FLIGHT RATING TEST (PFRT) COSTS
 
DEVELOPMENT TEST, IW"COSTS
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TABLE 4.4.4.0-I 
MLLV COST SUMMARY TOTAL DEV/PFRT - SM A [ B P2 C [ (III THOUSAL-S) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS OA 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 
E___ENT OF COST M/H $ M/H $ $ $ M/H $ 
PROGRAM EXECUTIVE 33 391 , 33 391 
PROGRAM PLAN.& REPT. 8 976 83 976 
INDUSTRIAL RELATIONS _ 171 17 171 
ENGINEERING 628 7,415 628 7,415 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 924 8,972 924 8,972 
MANUFACTURING TECH. 
Q&RA 147 1,428 147 1,428 
FACILITIES 
DIRECT DIST 
TRAINING. 
TOTAL DIRECT LABOR 133 1,538 1,699 17,815 1,832 19,353 
MATERIAL 1,708 8,069 9,777 
LOGISTIC HARDWARE 
-487,986t 87986 
BURDEN 
TOTAL MATERIAL 89,694 &jo69, 97,763 
TOTAL OTHER 
TOTAL COST 1,538 89,694 8,,069 I 117,116 
* SPECIMEN 
TABLE 4.4.4.0-I1
 
1LLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PRCORAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION 
MANUFACTURING TEST 

MANUFACTURING TECH. 
Q & R A 

FACILITIES
 
DIRECT DIST 
MAINING
 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTA.L MATERIAL 
TOTAL OTHER 
TOTAL COST 
* SPECIMEN 
DEV/PFRT TEST - SRK A [ BE] C] (Ilj THOUSMioS) 
PROGRAM MGMT. CONT. END ITEM rACILITIES LOGISTICS =L
 
PART III PART IV O
PART I PART II 
M/H $ M/H $ OTHER 
502 4,875
502 4,875 

147 1,428 
 147 1,428
 
69 6,303649 6,303 ­
_n6 - 8,0P_ 
%;949 
.542,959 - 8,069 _63,__._018 
MLLV 
SRM
 
DEVELOPMENT TESTS
 
DEV/PFRT
 
(DOLLARS IN THOUSANDS)
 
TABLE 4.4.4.0-11I
 
1. Chamber 	 20,374
 
2. Nozzle:
 
Shell 5,446
 
Ablatives & Exit Cone 9,372
 
Flexible Seal Assembly 2,705
 
Actuators (2/Motor) 858
 
APU (2/Motor) 1,509 19,890
 
3. Case 	Instulation 1,065
 
4. Propellant & Linear Materials 	 11,966
 
5. Igniter 	 357
 
6. Transportation 	 1,297
 
7. 	 Manufacturing Labor
 
Process & Test 4,875
 
Inspection 1,428 6,303
 
Test Facility 8,069
 
*Total Motor Cost Less Fee 69,321
 
Cost for ten solid rocket motors for PFRT t st. Dollar based on Aerojet input
 
of 15 January, 1969.
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TABLE 4.4.4.2-I
 
MLLV COST SUMMARY-DEV/PFRT - OTHER PROGRAM COST - SRM 	 A [] BE] CO (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
PART IV OTHERELeENT OF COST PART I PART II PART III 

MIH $ M/H $ z $ z $ 	 M/H 
PROGRAM EXECUTIVE 33 391 	 ,33 391 
83 976PROGRAM PLAN. & REPT. 83 	 976 
171 17 .171INDUSTRIAL RELATIONS 17 
ENGINEERING 628 7,415 628 7,415
 
LAB TECHNICIANS
 
TOOLING
 
PRODUCTION
 
422 4,097
MANUFACTURING TEST 422 4,097 

MANUFACTURING TECH.
 
Q&RA 
FACILITIES
 
DISTDIRECT 
TRAINING. 
TOTAL DIRECT LABOR 133 1,538 1,050 11,512 1,183 13,050 
MATERIAL . 1,708 1,708 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 1'1,708 1 2/7,08 
TOTAL OTHER
 
TOTAL COST 1,538 13,220 
 14,758
 
Special Test Fac. 643
 
Test Equip. 1,065
 
MLLV 
PART I 
DEV/PFRT - OTHER PROGRAM COST 
ASSERBLY OR SYSTEM 
TABLE 4.4.4.2-I 
Element of Cost Maho 
- SRM 
anhurs DolJar!-
Direct Labor 
Engineering 
Loistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
Total Direct Labor 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
33,078 
82,695 
17,564 
390,652 
976,630 
170,718 
Total Labor - Part I 133,337 1,538,000 
Mat crial 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
MatoriaL & Adminisbrative 
Total Material 
Burden 
TOTAL COST - PART I 1,538,000­
613 
TABLE 4.4.4.2-III 
MLLV PART II COST SUMI4ARYDEV/PFRT OTHER PROGRAM COST - SRM A [] B C (IN THOUSANDS) 
ELEMENT OF COST 
ENGINEERING 
$N/H 
PRODUCTION TOOLING 
$ M/H 
TEST 
$ M/H 
TOTAL 
$ 
ENGINEERING 7,415 628 7,415 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 422 4,097 422 4,097 
MANUFACTURING 
Q&R A 
DIRECT DIST 
TECH. 
TRAINING 
TOTAL DIRECT 
MATERIAL; . 
LA3CR 628 7,415 422 4,097 
l,'708 
1,050 11,512 
1,708 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION _ 
MFG. TECHNICIAES 
Q& RA 
SUBTOTAL 
MAT. & ADM. BUPLE: 
__ 
___1,708 1,708 
TOTAL MATERIAL 1,708 1,708 
TOTAL PART 73CS7,415 5,805 13,220 
Special Test Equip & Facilities 
ELEMENT 
PART 
OF COST 
MLLV 
NON-RECURRING COSTS 
IIADEV/PFRT OTHER PROGRAM COST - SRM 
ASSEMBLY OR SYSTEM 
DESIGN ENGINEERING 
- TABLE 4.4.4.2-IV MANHOURS DOLLARS 
BASIC DESIGN 
1. Laboratory Technicians 
Subtotal 
627,857 7,415,000 
2. Q&RA 
TOTAL ENGINEERING LABOR 627,857 7,415,000 
MATERIAL 
'j. Laboratory Technicians 
4. Q&RA 
Subtotal 
5. Material and Adm. Burden 
TOTAL MATERIAL 
TOTAL ENGINEERING COST 417_00 
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MLLV
 
SRM
 
DEVELOPMENT TESTS
 
DEV/PFRT
 
(DOLLARS IN THOUSANDS)
 
TABLE 4.4.4.2- V 
Other Program Costs
 
1. 	 Labor
 
Management & Administration 1,538
 
Engineering 7,173
 
Test Equipment Design 242
 
2. 	 Component Development 4,097
 
3. 	 Special Test Equipment 1,065
 
4. 	 Test Facilities 643
 
Total Aerojet other program cost less fee 14,758
 
Based on Aerojet input, January 15, 1969
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TABLE 4.4.3-I 
MLLV COST SUMMARY DEV/PFRT TESTS - STRUCTURE & OTHER STAGE HDWE A [] B [] C5 (Ii THOUSANDS) 
ELEMENT OF COST 
PROGRAM 
PART 
M/H 
MGMT. 
I 
$ 
CONT. END 
PART II 
M/H 
ITEM 
$ 
FACILITIES 
PART III 
$ 
LOGISTICSPART IV 
$ 
OTHER 
M/H 
'0'OTA 
$ 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE *33037 33,-037 • 
BURDEN 
TOTAL MATERIAL 33,307 33,037 
TOTAL OTHER 
TOTAL COST 33,037 33,307 
* SPECIMEN 
MLLV
 
SRM
 
DEV/PFRT
 
NON-RECURRING
 
(DOLLARS IN THOUSANDS)
 
TABLE 4.4.4.3-I1
 
Structure and Other Stage Hardware
 
*1. Attach Structure 4,395 
*2. Aft Skirt 1,353 
*3. Fittings 1,011 
**4. 
**5. 
Stage Components 
Heat Shield 
Raceway (Tunnel) 
Environmental Control Duct 
Mounting and Fairing 
Electrical System 
2,070 
620 
410 
2,200 5,300 
9,400 
**6. Instrumentation 11,000 
**7. 
**8. 
Stage Seperation 
Initiation Components 
Destruct Charges and Firing Components 
280 
298 
Total Cost Less Fee 	 33,037
 
* Cost for three sets of structure and other Stage Hardware for PERT Program 
** 	 Cost includes test development cost for these items and three equivalent 
sets of hardware to be delivered to the SRM contractor for futher testing 
in combination with the SRM PFRT Tests. 
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4.4.5 Facility Checkout Vehicle - SRM Stage 
The facility checkout SRM stage is defined as the test article that will be used to 
checkout the following: 
a. 	 The SRM stage manufacturing tools, facilities and equipment 
b. 	 All SRM stage related R&D test facilities and equipment 
c. 	 SRM stage handling and transportation equipment 
d. 	 SRM stage launch complex facilities and support areas 
e. 	 All SRM stage GSE (manufacturing facility and launch facility) 
f. 	 All SRM stage processes and procedures 
The primary objective of the facility vehicle is to achieve a state of operational 
readiness prior to processing of the flight vehicles. The costs associated with 
this facility vehicle are displayed in Table 4. 4. 5. 0-L The facility vehicle consists 
of the following types of cost elements. 
a. 	 SRM stage structure 
b. 	 Systems 
c. 	 Transportation from the manufacturing plant to the launch site. 
d. 	 The cost of a larger dummy payload and instrument unit (basically required 
due to the larger payload capability provided by the solids). 
e. 	 Launch cycle cost (based on one year' cost to check out the facility). 
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TABLE 4.4.5.0-I
 
MLLV COST SUMMARY 

ELa!BNT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION 
MANUFACTURING TEST
 
MANUFACTURING TECH.
 
Q& RA 
FACILITIES
 
DIRECT DIST 
TRAINING,
 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST 
FACILITY VEICLE - SRM STAGE A E5 BA C Q (In THOUS.3-4S) 
PROGRAM MGMT. CONT. END ITEM ACILITIES LOGISTICS T07PL
 
PART PART III PART TVT
PART I II 

M/H $ M/H $ $ OTHER M/H $
 
30,219 30,219
 
30,219 30,219 
MLLV 
NON-RECURRING 
R&D COST 
FACILITY VEHICLE - SRM STAGE 
TABLE 4.4.5.0-I 
Element of Cost Dollars 
(In Thousands) 
Structures 5,593 
Transportation 26 
Dummy payload & IU 1,500 
Launch Operations 23,100 
Total Cost 30,219 
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4. 4. 6 Systems Development Facility (Breadboard) - SRM Stage 
The Systems Development Breadboard Facility operations required for the SRM 
stage will provide for extensive testing, evaluation, and verification of components, 
sub-systems and systems under controlled conditions that approximate those at 
the launch site. 
Existing facilities at Michoud will be used to house the breadboard. The equipment 
for these tests will primarily consist of the elements of vehicle and GSE hardware 
and/or simulators that make up the breadboard plus the computer complex. 
The costs associated with the SDF for the SRM stage vehicle are displayed in 
Table 4. 4. 6. 0-I. 
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____________ 
TABLE 4.4.6.0-I 
MLLV COST SUMMARY 
ELDENT OF COST 
PROGRAM EXECUTIVE
 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION
 
MANUFACTURING TEST
 
MANUFACTURING TECH.
 
Q& RA 
FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR 
MATERIAL
 
LOGISTIC HARDWARE
 
BURDEN
 
TOT'L MATERIAL
 
TOTAL OTHER 

TOTAL COST
 
SDF - SM'S A [1 B [9 C5 (Iii THOUSAfLJS) 
PROGRAM MGM. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
PART I PART II PART III PART IV 
=I - OTHER 
M/H $ M/H $ OTHER 
4,575 4,575
 
4,575 4,575 
NON-RECURRING COST
 
R&D TEST FACILITIES
 
SYSTEMS DEVELOPMENT FACILITY - SRM'S 
TABLE 4.4.6.0-II
 
Element of Cost Dollars
 
(In Thousands)
 
Equipment 3,500
 
Operation (1) 1,075
 
Total SDF 4,575
 
(1) Operation Cost is estimated for a five year period.
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4.4.7 R&D Flight SRM Stages 
The R&D flight vehicles are the final qualification testing that must precede the 
manned flights in order to qualify the system. The SRM stages required for the 
two R&D tests will assist in verifying the vehicle readiness. 
The prime objectives of flight tests are: 
a. 	 Evaluation of hardware characteristics and operational procedures which 
cannot be adequately evaluated by ground testing. 
b. 	 Acquisition of flight data and correlation of these data with the results of 
ground tests. 
c. 	 Flight verification of the launch vehicle and ground support equipment prior 
to manned flight. 
d. 	 Flight verification of stage subsystems affecting crew safety prior to manned 
flight. 
e. 	 Ground crew training. 
Each flight space vehicle will be as complete as practicable, i. e., no dummy stage, 
modules or subsystems, with the exception of a simulated payload. 
Individual stage (specimen) costs were obtained from the "C" category estimates 
with allowances for the additional R&D instrumentation. 
The costs for two SR1VI stage vehicles are shown in Table 4. 4. 7. 0-I. This cost 
includes all the cost of stage hardware, R&D instrumentation, Instrument Unit, 
SE&I and Launch Cycle costs (these launch costs for each R&D flight are based 
on a nine month cycle). In addition these costs include all transportation, facility 
and 	equipment maintenance. 
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TABLE 4.4.7.0-1
 
MLLV COST SUMMARY 

ELD NT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
RELATIONSINDUSTRIAL 
ENGINEERING
 
LAB TECHNICIANS
 
TOOLING
 
PRODUCTION
 
TESTMANUFACTURING 
MANUFACTURING TECH.
 
Q& RA
 
FACILITIES
 
DIST
DIRECT 

TRAINING
 
TOTAL DIRECT LABOR
 
MATERIAL 
LOGISTIC HARDWARE
 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST 

TWO R&D FLIGHTS - 8 SOLID ROCKET MOTORS A [ 
PROGRAM MGMT. CONT. END ITEM ACILITIES LOGISTICS 
BF] CL] (11 THOUSA1S) 
TOTAL 
PART I PART I1 PART lIT PART IV OT__R 
M/H $ M/H $ O$ 
196,207 196.6,207 
196,207 196,207I9 2' 
TABLE 4.4.7.0-I
 
MLLV
 
DEVELOPMENTAL COSTS
 
TWO R&D FLIGHTS - 8 SRMS/FLIGHT
 
(DOLLARS IN THOUSANDS)
 
Element of Cost No. 1 No. 2 
Stage Hardware (1) $ 78,087 $ 71,464 
For Forward Skirt 2,950 2,950 
Launch Operations 8,090 8,090 
SE&I 1,150 1,150 
Instrumentation 11,136 11,136 
$101,415 $ 94,792 
TOTAL COSTS OF TWO R&D FLIGHTS $196,207 
(1) Includes Transportation and Facility and Equipment
 
Maintenance Costs
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4. 4. 8 Wind Tunnel (Model Tests) - SRM Stage 
Models will be used in wind tunnel tests to investigate the aerodynamic characteristics 
and dynamic behavior of the MLLV SRM stages under laboratory conditions. 
Test Description: 
Force Model Tests - The purpose of these tests will be to ascertain range safety 
aerodynamics after inflight destruct, by checking the aerodynamic characteristics 
of models of selected fragments of the SRM stage. 
MLLV/SRM stage Base Heating Model Tests - Supersonic and transonic tests 
will be conducted. The tests will include heating and pressure measurements in 
the base region of possible configurations and anticipated flight environments. 
Performance Characteristics of Various Vehicle Combinations - Model tests will 
determine aerodynamic performance characteristics of possible vehicle configura­
tions within the vehicle family. 
Resource Requirements: 
The assumption is that adequate facilities already exist for the conduct of the model 
tests to develop the required information for the MLLV program. It is anticipated, 
therefore, that costs for these tests will be based on procurement of the models 
and occupancy time at the test facility. 
Based on prior test experience, the following estimate is shown in Table 4. 4. 8. 0-1. 
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TABLE 4.4.8.0-I
 
WLLV COST SUMMARY 

ENT OF COST 

PROGRAM EXECUTIV 
PROGRAM PLAN.& REPT.
 
INDUSTRIAL RELATIONS 
ENGINEERING 

LAB TECHNICIANS 
TOOLING
 
PRODUCTION
 
MAIUFACTURING TEST
 
TECH.MANUFACTURING 
Oh'a Q&RA 
FACILITIES
 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURLDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST 

(I'l THOUSANDS)
WEND TUNNEL SRM STAGE A [] B a C] 
PROGRAM MGMT. CONT. END ITEM ACILITIES LOGISTICS TOTAL 
PART I PART II PART III PART IV OTHER
 
___ 
H___M/H _____14/H $ $ 
,,,
 
.....
 
......
 
.,
 
'"
 
400 4oo
 
400 400
 
MLLV 
DEVELOPMENTAL TESTING COSTS
 
NON-RECURRING
 
VIND TUNNEL TEST SRM STAGE
 
TABLE 4.4.8.0-Il
 
Element of Cost Dollars
 
(In Thousands)
 
Wind Tunnel Models 400
 
(i) These costs are based on Engineering EstImate.
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4.4. 9 Structural Tests - SRM Stage 
Structural tests for the SRM stage are defined as those tests that are required to 
prove the reliability of the following: 
1. Attach structure 
2. Aft skirt 
3. Nose cone 
4. Fittings 
Table 4. 4. 9. 0-1 displays the costs that are associated with these tests. Additional 
costs are shown for test facilities, material dollars, and cost of conducting the 
tests. These tests apply to the Boeing built structures only. 
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TABLE 4.4.9.0-1 
MLLV COST SUMMARY 
ELEMENT OF COST 

PRCGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST 

MANUFACTURING TECH. 
Q& RA 
FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR 
MLATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOT-L MATERIAL 
TOTAL OTHER 
TOITAL COST
 
TEST SPECIMEN
 
STRUCTURAL TEST - SRM A [ B E C[] (I'T THOUSANDS) 
PROGRAM MGNT. CONT. END ITEM FACILITIEE LOGISTICS 0,TAT
PART I PART II PART III PART IV 
OTHER
 /H $ 

$___ M/H__ /HM___ 4 
40 388 30 388
 
40 388 40 388 
216 _ 2162,22*2922 
3,138 3,138 
263 263 
3, ?89 3,789 
MLLV 
SRM 
* STRUCTURAL TEST 
NON-RECURRING 
(DOLLARS IN THOUSANDS) 
TABLE 4.4.9.0-II 
Manhours Dollars
 
Test Facilities 	 263
 
2. 	 Test Specimen
 
Attach Structure 1,465
 
Aft Skirt 451
 
Fittings 337
 
Nose Cone 669
 
3. 	 Cost of Running Tests
 
Labor 40,000 388
 
Material 216
 
Total Cost 	 40,000 3,789
 
Tests to be 	conducted at Michoud, on the specimens mentioned above.
 
Test facilities are in addition to the facilities required for the
 
core stage vehicle.
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NOTE: 	 This is the third book (Book C) of the three books which comprise 
Volume V, Baseline MLLV Cost, of the final documentation for 
"Cost Studies of Multipurpose Large Launch Vehicles". This 
book contains Section 5. 0, MLLV First Unit or "C" Cost. 
Sections 1. 0 through 3. 0 are contained in Book A of Volume V. 
included in Book A are the Introduction and Summary, Cost 
Ground Rules and Guidelines and the Get Ready or "A" costs. 
Section 4.0 presents the development test costs or "B" cost 
in BookfB of Volume V. 
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5.0 	 FIRST UNIT OR "C" COST 
This section contains a detailed breakdown of the total recurring cost for the first 
unit of the configuration elements of the Multipurpose Large Launch Vehicle 
(MLLV) Baseline Family. The First Unit has been defined as the first article 
for flight test i.e., the first R&D flight test. 
The recurring costs have been categorized into subparagraphs as follows: 
5. 1 Single Stage Vehicle (Section 5. 1.0. 0) 
5.2 Engine Module - Injection Stage (Section 5.2.0.0) 
5.3 Delta Costs for One (1) Fuel Module - Injection Stage (Section 5.3.0.0) 
5.4 SRM Stage - Fixed Cost (Section 5.4, 0.0) 
5.5 SRM Stage - Variable Cost (Section 5.5.0.0) 
For convenience and easy reference, the costs associated with the above items 
are displayed by major component, system and subsystem in Figure 5.0.0.0-1. 
Section numbers are referenced to assist in locating desired item(s). 
As stated in Section 1.0 of this volume, (see Book A, Volume V), the output 
of Phase I, Task 1 was to produce "Modularized" cost data. The modularized 
data presented in this section provide an understanding of the costs associated 
with hardware production and utilization through launch and will enable the 
reader to evaluate the relative impact of specific items and/or elements on 
overall program costs. The first unit costs were developed in such a manner 
that the major vehicle configuration elements stand on their own i.e., the costs 
for the Single Stage Vehicle (Section 5. 1) are the total costs for production and 
launch of a single-stage-to-oxbit vehicle. The costs of the Injection Stage 
Engine Module (Section 5.2) are the additional costs for production and launch of 
that configuration element. The same holds true for the costs of the Injection 
Stage Fuel 	Module and the costs of the SRM stages. 
The format 	for displaying cost information, for each component or system, 
consists of four major parts as follows: 
Part I 	 Program Management, Program Planning and Reporting, and 
Industrial Relations. 
Part II 	 Engineering, Production, Tooling, and Manufacturing Test. 
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5. 0 (Continued) 
Part III - Facilities. 
Part IV - Logistics. 
In addition, costs are displayed by element of cost, i.e., Engineering, 
Prodtiction, Test, Quality, etc. For an understanding of these elements, 
their makeup (direct input and/or factored), their base of application and 
in some instances their history, refer to Book A, Section 2.0 - Ground 
Rules and Assumptions. 
The costs contained in this section are First Unit costs only. To determine the 
costs associated with any other unit and/or block of units, learning curves 
must be used. 
Table 5. 0. 0. 0-I shows the learning curve values for the Program Elements 
(i. e., Structures, Systems, Engines, etc. ). These are divided into groups and 
are thereby defined by origin. 
Table 5. 0. 0. 0-11 presents the method used to develop the composite learning curve 
used for the structure, systems, engine installation, and facilities and transportation. 
The learning curve values for the above vehicle components vary from 83% to 
95%. These components were classified by engineering and management, manufac­
turing, quality, facilities and materials. The appropriate learning curve was 
applied to each of these cost categories to develop the weighted composite 
learning curve average of 91%. 
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TABLE 5. 0.0. 0-1 MLLV COST ANALYSIS
 
PHASE I TASK I
 
DEVELOPMENT OF COMPOSITE LEARNING CURVE
 
SINGLE STAGE VEHICLE
 
Element Learning Curve Origin
 
Structures 91%
 
Systems 91%
 
Engine Installation 91% See Table 5. 0. 0. 0-11
 
Facility and Transportation 91%
 
Engines 95% Per Engine Contractor
 
Propellant 100%
 
I.U. 100%
 
SDF Operations 100% Assumed not to be
 Affected by 
Learning Curve 
Launch Maintenance 0,0% 
SE&I 100% 
Launch Operations 100% 
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TABLE 5.0. 0. 0-11 MLLV COST ANALYSIS 
DEVELOPMENT OF COMPOSITE LEARNING CURVE - SINGLE STAGE VEHICLE 
Engineering 
Lab Technicians 
Program Planning & Reporting 
Industrial Relations 
Program Executive 
Logistics Engineering 
Subtotal 
Tooling 
Manufacturing Technicians 
Production (Inc Direct Distr. & Trng) 
Manufacturing Testing 
Ul Subtotal 
Q&RA 
Facilities 
Subtotal 
Material 
Subtotal 
Total 
95% X 9. 0% = 8.6% 
83% X 41.37 = 34.3% 
90%X13.3% = 12.0% 
98% X 36.47 3 7 
Total Composite 90.6% 
ENGR & QUAL & 
% MGT % MFG % FAC % MAT'L TOTAL 
95% 83% 90% 98% 
4, 430
 
742
 
1,724
 
289
 
652
 
687
 
9. 0% 8, 524 
1,688 
838
 
35, 608
 
1,299
 
41. 	3% 39, 433 
8,082 
4, 605 
13. 37 12,687 
34, 772 
36. 4% 34, 772 
195, 416*1
 
* 	 Includes structures, systems, engine installation, and
 
facility and transportation.
 
1 
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5.1 
*RECEPING PAGE BLANK NOT FiLMED. 
SINGLE STAGE VEHICLE 
The summary costs for the first unit single stage MLLV vehicle are 
displayed in Figure 5.1.0.0-1. These costs include not only the cost 
of the hardware, but all the costs associated with launching the vehicle 
and maintaining the production and launch facilities. Table 5.1.0.0-I 
displays the total cost of a single stage vehicle by part and by element 
of cost for the first R&D flight vehicle. Table 5. 1.0. 0-II displays 
(for reference)- the. costs for the fiist operational vehicle (third unit). 
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Single Stage 
$372,428
 
*$267,575
 
5.1.0.01 
$23,464 
5.1.1.0
 
Systems 
Engines
 
5.15.. I
 
5.6. . 
Propellant
 
SDFr Operations . 
,$6,169 
1.
55.1. 
Launch Operations 
$193,350
I *$86,506 '
 
5.1.8.0
 
Launch Malt. 
$8,750 NOTES: 
5.1.9.0 	 DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
Facility &Transp. DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS.$3,972 

5.1.10.0 
S-"- *FIRST OPERATIONAL UNIT COST WHICH DIFFERS 
SE&I ISIGNIFICANTLY FROM THOSE OF FIRST R&D FLIGHT 
$5,301 	 UNIT
 
5.1.11.0
 
FIGURE 5.1.0.0-1 SINGLE STAGE VEHICLE COST FLOW DIAGRAM 
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S/S STAGE - I R&D FLIGHT VEHICLES 
TABLE 5.1.0.0 
MLLV COST SUMMARY A [] B C (IN 'THOUSA'TS) 
ELEMENT OF COST 
PRGRM 
P RT 
OMT. 
7 
CONT. END ITEM 
PART II 
FACILITIES 
PART III 
LOGISTICS 
PART IV OTHER 
TOTAL 
' H N"/H $ A MN/H 
?ROGRAM EXECUTIVE 235 2778 235 2,778 
PROGRAM PLAN.& REP?. 580 6945 580 6,945 
INDUSTRIAL RELATIONS 129 1256 129 1,256 
EIIGINEERING _1577 20946 58 687 _ . 1,635 21,633 
LAB TECHNICIANS 75 742 75 742 
-DOLING 174' 5388 174 5,388 
PRODUCTION 17559 212061 17,559 212,061 
MANUFACTURING TEST 135 4599 135 4,599 
MANUFACTURING TECH. 71 838 71 838 
Q& RA 3653 35731 3,653 35,731 
FACILITIES 53 13355 63 13,355 
DIRECT DIST 794 7709 794 7,709 
TRAINING 43 421 43 421 
TOTAL DIRECT LABOR 944 10979 4081 2884355 1335558 687 25,146 313,456 
MATERIAL 3 28890 28,893 
LOGiSTIC'HARDWARE 2497 2,497 
BURDEN 2828 651 3,479 
TOTAL MATERIAL 3 31718 3148 34,869 
TOTAL OTHER j 24103 24,103 
TOTAL COST 10982 320153 13355 3835 24103 372,428 
SINGLE STAGE - OPERATIONAL VEHICLES
 
(THIRD VEHICLE AND SUBSEQUENT VEHICLES)
 
TABLE 5.1.0.0- II
 
MLLV COST SUD@IARY 	 A E-1fE CE-] (IN THOU$A.DS) 
??ZCRAJ MGMT. CONT. END ITEM ACILITIE LOISTICS 	 TOTAL II FART i, PART IV OTHERELPENT OF COST P 	 PART 
M/HH1, $ M 
56 652PROGRAM EXECUTITE 56 652 
138 1,724PROGRAM PLAN.& REPT. 138 1724 
30 289:INDUSTRIAL RELATIONS 30 289 
BTGINEERING 4978 5085 i8 687 5,036 51,545 
LAB TECHNICIANS 75 742 75 742 
:tO'LING 174 538'8 174 5,388 
8,443 112,845PRODUCTION 8443 112845 
4599 135 4,599KI.tNUFACTURING TEST 	 135 
M'IUTFACTURING TECH. 71 838 	 71 838 
808 8,082808 8082
o 	 Q& RA 
13355 13,355FACILITIES 	 6 63 
794 7,709
DIRECT DIST 	 794 7709 
RAININqG 43 42a 43 421 
TOTAL DIRECT LABOR 224 2665 15521 1914826'13355 58 687 15,866 208,189 
29,3313 2932E 
LOGISTIC HAERDWk-RE 1 2497 - 2,497 
MATERIAL 

3,455shJRDEN 2804 651 
TOTAL MATERIAL 3 32132 1 3148 35,283 
24103 24,103TOTAL OTHER 
3835 24103 	 267,575TOTAL COST 	 2668 223614 13355 
5. 1. 1 Structures 
The first R&D flight unit production cost for the structural components 
of the single stage vehicle are displayed in Figure 5.1.1.0-1. The 
cost details of the structural components are contained in appropriate 
subparagraphs, as indicated. 
Table 5.1. 1. 0-I is a total cost summary of these structures. 
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TOTAL STRUCTURE - SINGLE STAGE 
TABLE .10-
MLLV COST SMARY A B [ CE (I"'T-OUSLMDS) 
PROC-RA14 MGMT. CONT. END ITEM ACILITIEq LCGISTICS " L 
ELMENT OF COST PART I PART II PART III PART IV OTHER 
Mi/H $ M/H $ $ $ 
PROGRAM ZXECUTIVE 18 $210 ... 18 $ 210 
PROGRAM PLAN. & REPT. 46 6!9 46 619 
INDUSTRIAL RELATIONS 9 93 9 93 
ENGINEERING 209 $ a,460 3L $ 372 24,0 2,832 
LAB TECHNICIANS R 41 .,06 41 406 
TOOLING 52 494 52 94 
PRODUCTION 828 8,047 828 8,047 
MANUFACTURING TEST _8 373 38 373 
MANUFACTURING TECH. 21 245 21 245 
Q& RA 240 2,340 240 2,34o 
V FACILITIES L7 186 17 -86 
DIRECT DIST 233 2,257 233 2,257 
TRAINING 13 124 13 124 
TOTAL DIRECT LABOR 73 $922 1,675 $16,7461 $18 3L $ 372 1L796 18,226 
MATERIAL 2,916 2,916 
LOGISTIC HARDWARE, 1 1,005 1,005 
BURDEN 991 326 1,317 
TOTAL MATERIAL 3,907 $186 $1,331 _$ 5,238 
TOTAL OTHER 
TOTAL COST $922 $20,653 $186 1,70323,464 
5... $1,690 | 
| 5..1.1.2 
FIGUES51.1.-1TINESTGRUUES CFOS FOWDIARADOLLA OXATENKOSNS 
UNELORSTDAIS 
$23,46 $2653 
5..1.01 TAG STRCTURSDEBSIGNATE5 COTAPLIALESCTO 
DOLLRST R IIHUSNS 
FIGUE SIGLE LW1D1.4A 
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51. 1 Forward Skirt - Standard (Light Weight) 
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TABLE 5.1.1.1-I FORWARD SKIRT - SINGLE STAGE 
MLLV COST SUMMARY A El B r] C (I:: THOUS-ADS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
ELEMENT OF COST 
___________ 
PROGRAM EXECUTIVE 
PART 
/H 
2 
I 
$ 
24 
PART 
M/H 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
5 
1 
59 
10 
ENGINEERING 
LAB TECHNICIANS 
2 
Ln 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 
7 
113 
5 
3 
32 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 8 93 
2 
2 
196 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST 93 
II 
$ 
17 
3 
68 
1,101 
51 
33 
310 
1 
309 
17 
1,909 
226 
77 
30_ 3 
PART III]Q 
_ $ 
3 25 
3 25 
= 
PART IV 
$ 
3 
3 
15 
20 
OTHER 
14/H
2 
5 
1 
2 
7 
113 
5 
3 
32 
3 
32 
2 
207 
't____
24 
59 
10 
20 
3 
68 
1,101 
51 
33 
310 
25 
309 
17 
2,030 
226 
15 
82, 
323 
2,212 25 23 2,353 
MLLV 
PART I 
FORWARD SKIRT - S/S 
ASSERBLE OR SYSTE 
TABLE 5.1.1.1-I 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
1,738 
z62 
348 
113,283 
6,958 
5,272 
31,868 
2,609 
2,845 
Total Direct Labor 165,183 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
1,982 
4,955 
1,074 
23,407 
58,519 
10,439 
Total Labor - Part I 8,011 92,365 
Material 
Program Planning & Reporting 
Industrial Relations 
99 
11 
Material Subtotal 
Material & Administrative Burden 
l1 
37 
Total Material 147 
TOTAL COST --PART i 92,512 
656 
TABLE 5.1.1.1-111 FORWARD SKIRT - S/S 
MLLV PART II COST SUMMARY A [1 B C [ (IN THOUSANDS) 
ELEMENT OF COST 
ENGINEERING 
ELEMENTOF T 
M/H $ 
PRODUCTION 
M/H $ 
TOOL 
M/H $ 
MANUFACTURINGTEST 
M/H $ M/H 
TOTAL 
$ 
ENGINEERING 2 17 2 17 
LAB TECHNICIANS 3 3 
TOOLING 7 68 7 68 
PRODUCTION 113 L1101 113 1,101 
MANUFACTURING TEST 5 51 5 51 
MANUFACTURING TECH. 3 32 1 3 33 
Q&RA 1 28 277 2 18 1 14 11 '110 
IDIRECT DIST 28 271 2 21 2 17 12 ;nq 
TRAINING 2 15 1 1 2 16 
TOTAL DIRECT LABOR 2 21: 74 L696 11 108 8 84 Q _1.909q 
MATERIAL 
LAB. TECHNICIANS 1 1 
TOOLING 12 12 
PRODUCTION 199 199 
MFG. TECHNICIANS 5 5 
Q&RA 8 1 11i 0 
SUBTOTAL 1 212 13 1 22.7 
MAT. & ADM. BURDEN 72 4 76 
TOTAL MATERIAL I 284 17 1 303 
TOTAL PART iI COST 22 ,980 125 85 2212 
MLLV 
PART II 
ENGINEERING 
FORWARD SKIRT - S/S 
ASSEMBLY OR SYSTEM 
TABLE 5.1.1.1-IV 
Element of Cost Manhours Dollars 
Design Development 1,702 16,543 
Reliability Engineering 36 350 
(1) -Subtotal (A) 
(2) Laboratory Technicians 
1,738 
348 
16,893 
3,383 
Subtotal (B) 
(3) Q&RA 
2,086 
70 
20,276 
680 
Total Engineering Labor 2,156 20,956 
Material 
(4) Lab. Tech. 
(5) Q&RA 
731 
21 
(6) 
Subtotal (C) 
Material & Adm. Burden 
Total Material 
752 
256 
1,008 
Total Engineering Cost 21,964 
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MLLV 
PART II 
MANUFACTURING 
PRODUCTION 
K, omoni of Cost 
FORWARD SKIRT - S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.1.1-V 
Manhours Dollars 
(I) 
(2)(1) 
Fabrication & Assembly 
Miscollancotis Charges 
Mainain & Add 1,n Scope Changes 
79.871 
6,230
879 
$ 776 346 
60,556
8,54 
" 'ibto~aj 86,980 845,446 
Q3) Tool & Production Planning 26,303 255,665 
Subtotal 113,283 1,101,111 
(5) Direct Distributable 27,834 270.546 
Subtotal 141,117 1,371,657 
(6) Trai ning 1.552 15,085 
Subtotal 142,669 1,386,742 
(7) 
(8 
Q&RA 
Mfr. Tech. 
28,534 
2,711 
277,350 
32,017 
To Lal Produc .Lon Labor 173,914 $1,696,109 
Ma thori a I 
(9) Raw Mal.orial (1o) Q&IA 
II ) Mf g. Toch. 
& Standards $ 198 913 
8,560 
4,744 
MatOrial Subtotal $ 212,217 
12) Material & Aim. Burden- 72,154 
Total Material $ 284.L371 
Tota[ Production Cost $1,980,480 
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MLLV 
PART II 
MANUFACTURING 
TOOLING 
FORWARD SKIRT - S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.1.1-VI 
,eIIof Cost. Manhours Dollars 
(L) Sustaining Tooling 
(2) Direct Distributable 
6,958 
2,227 
$ 67,631 
21,642 
Subtot al 9,185 89,273 
( T'ahmig 101 982 
Subto tal 9,286 90,255 
(4) Q&RA 1,857 18,051 
Total Tooling Labor 11,143 $ 108,306 
Mat rial 
(1;) Tool itg 
(6) Q&RA 
Subto Lal 
$ 12,177 
557 
12,734 
(7' Material & Adm. Burden 
Total Material 
4,329 
17,063 
Total Toolign1, Cost. $ 125,369 
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PnILV
 
PART II 
MANUFACTURING
 
MANUFACTURING TEST
 
FORWARD 	 SKIRT - S/S 
ASSEMBLY OR SYSTEM
 
IST UNIT COST
 
TABLE 5.1.1.l-VII 
Element of Cost 

Component Test 

Component Test Planning 
(1) Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

(3) Training 

Subtotal (C) 

(4) Mfg. Tech. 

Subtotal (D) 

(5) 	Q&RA 

Total Mfg. Test Labor 

Materi al 
(6) Q&RA 
(7) Mfg. 	Tech. 

Subtotal 	 (E) 
(8) 	 Material & Adm. Burden 
Total Material 
Total Mfg. Test Cost 

Manhours DoI i vps 
3,994 38,821 
1,278 12,422 
5,272 51,244 
1,687 16,398 
6,959 67,641 
77 744 
7,036 68,385 
134 1,578 
7,169 69,963 
1,407 13,677 
8,576 83,640 
422 
234 
656 
223 
879 
84,519 
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MLLV 
PART III 
FACILITY LABOR 
FORWARD SKIRT- S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.1.l-VIII 
IlemonL of Cost Manhours Dollars 
(1) Direct Labor Hours 2,609 $25,359 
TOTAL FACILITY LABOR COST 2,609 $25,359 
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MLLV 
PART IV 
LOGISTIC LABOR 
FOWARD SKIRT_- S/S 
ASSEMBLY OR SYSTEM 
TABLE 5.1.1.1-IX 
Element of Cost Manhours Dollars 
(1) 
(2) 
(3) 
Engineering 
Hardware 
Mat orial & Adm. Burden 
Total Material 
262 $ 3,094 
14,672 
4,988 
$19,660 
Total Logistic Cost _ _2 
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PRECEDING PAGE BLANK NOT FILMED. 
5.1.1.2 LH2 Tank 
665
 
_________ 
£H1 TANX - S/sTABLE 5.1.1.2-1 2 
2 ALI BE cf]LAOUS (T S)MnLLV COST SuMAy 

PROGRAM M1GMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL
 
ELEMT OF COST PART I PART II PART III PART IV OTE 
1/H 's N/H $ OTER 1/H $ 
PROGRAM EXEC~lIVE 52___ ___ 5 52 
11 129PROGRAM PLAN. & REPT. i1 129 
2 2 23INDUSTRIAL RELATIONS 23 
ENGINEERING 22 257 3 39 _ • 25 296 
LAB TECHNICIANS 4 42 4 42 
139
TOOLING 14 139 14 

__26 233 ___PRODUCTION 235.-- 2263 

11 105
MANUFACTURING TEST 11 105 

6 69MANUFACTURING TECH. 6 69 
66 644Q&RA 66 644 
FACILITIES 5 52 5 52 
65 634DIRECT DIST 65 634 
35 !TRAINING 4 4 35 
TOTAL DIRECT LABOR 18 204 425 4,188 . 52 3 39 4,483 
Z4ATERIAL 1,514 1,514 
183 183LOGISTIC HARDWARE 

BURDEN 5 -5 7 .... 562 
' 2,029 ..... 230 Z,259TOTAL MATERIAL 

TOTAL OTHER 
6,742TOTAL COST 204. 6,217 52 269 
MLLV 
LH2 TANK 
PARF I
 
TABLE 5.1.1.2-Il
 
Element of Cost Manhours 
Direct Labor 
Engineering 21,725 
Logistics 3,275 
Laboratory Technician 4,345 
Production 232,795 
Tooling 14,299 
Manufacturing Test 10,833 
Q&RA 66,212 
Facilities 5.,362 
Manufacturing Technician 5,845 
Total Direct Labor 364,691 
Program Executive 

Program Planning & Reporting 

Industrial Relations 

Total Labor - Part I 

Material 
Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

TOTAL COST --PART I 
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Manhours Dollars
 
-4,376 51,681
 
10,941 129,213
 
2,370 23,036
 
17,687 203,930
 
219
 
24
 
243
 
83
 
326
 
204,256
 
TABLE 5.1.1.2-I1 LH2 TANK - S/S 
MLLV PART I! cosT, A~4A'[:('E3CA THOSt NDS) 
ELEMENT OF COST$ 
NGI NEBRINQ PRODUCTION TOOLING TEST TOTAL 
ENGINEERING 22 , 'I 22 257 
LAB TECHNICIANS 4 42 4 42 
TOOLING 14 139 14 i39 
PRODUCTION 233 2263 23.. 2263 
MANUFACTURING TESqT 11 105 11 105 
MANUFACTURING TECH. 5 66 3 5 69 
Q& R A 1 8 .? 570 4 37 3 28 67 643 
DIRECT DIST 57 556 5 .... 44 9 94 69 634 
TRAINING 3 31 2 2 3 
TOTAL DIRECTi-LrzR 27 3075 35 223 17 1?2 424 4187 
MATERIAL 
LAB. TECHNICI AS 9 
TOOLING 25 
_,. _25 
PRODUCTION 1450 1450 
MFG. TECHNICIANS 10 10 Q& R A . 18 1ao_ 1_ .0 
SUBTOTAL 9 1478 26 1 1514 
MAT, & DM. %"n 52" 
TOTAL MATERIII AD". 12 
TOTAL PART . . TOTAL PART C_____195465 25B8I i74. 6216 
MLLV 
PART II 
ENGINEERING
 
LH2 TANK 	- S/S 
ASSEM3LY OR SYSTEM 
TABLE 5.l.1.2-IV 
Element of Cost 

Design Development 

Reliability Engineering 

(1) Subtotal (A) 

('2) Laboratory Technicians 
Subtotal (B) 
() Q&RA 
Total Engineering Labor 

Material
 
(4) Lab. 	Tech. 

(5) 	 Q&RA 
Subtotal (C) 
(6) 	Material & Adm. Burden 

Total Material 

Total Engineering Cost 

Manhours 
21,275 
45.14 
21,725 
442,233 
26,070 
88447 
Dollars 
$251,258 
$256,572 
$298,805 
26,939 $307,252 
$ 9,125 
261 
$ 9,386 
3.191 
$ 12,577 
$319,829 
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MLLV 
PART II 
MANUFACTURING 
PRODUCTION 
Element of Cost 
LH TANK - S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.1.2-V 
Manhours Dollars 
I )(2) 
() 
Fabricatlion & Assembly
Mi ;co lI anotis Charges 
Main'knli & Add in Scope 
SitUbo La! 
Changes 
164,135
1 
-7,1 M3-5 
178,743 
$1,595,392
17­
17,548 
$1,737,381 
(1k) Tool & Production Planning 54,052 525,383 
Subtotal 232,795 $2,262,764 
('. Direct Distributable 57,198 555,962 
Subtotal 289,992 $2,818,726 
(6) Training 3,190 31,006, 
Subtotal 293,182 2,a49,732 
(7)
(8) 
Q&JRA 
Mfl-. Toch. 
58,636 
5,570 
569,946 
65,786 
Tol.al Produclor Labor 357,389 $3,485,464 
Ma ter i'a I 
(9) Raw Malorial 
SO) Q&:RA(II). Mflr.. Toh. 
& Standards $1,450,000 
17,5919 748 
Matorial Subtot.al $1,477,339 
(12) Material & Adm. Burden. 502.295 
Total' Material 
Total Production Cost 
$i,97963 
$5,465,098 
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Miv 
PART II 
MANUFACTURING 
TOOLING 
LM2 TANK - S/S 
'omont of Cost 
ASSEMBLY OR SYSTEM 
IST UNIT COST 
TABLE 5.1.1.2-VI 
Manhours Dollars 
(i) Sustaining Tooling 
(2) Direct Distributable 
Subtotal 
14,299 
4,576 
18,875 
$ 138,986 
44,475 
183,461 
(1) Training 208 2,018 
Subtotal 19,082 185,479 
(4) Q&RA 3,816 37,095 
Total Tooling Labor 22,898 $ 222,574 
Ma lerial 
(5) Tooling $ 25,023 
(6) Q&RA 
Subtotal 
1,145 
26,168 
(7) Material & Adm. Burden 8,897 
Total Mat eria] 35,065 
Total Tooling Cost $ 257,639 
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MLLV 
PART II 
MANUFACTURING 
MANUFACTURING TEST 
L2 TANK- S/s 
TABLE 5.1.1.2-VII 
Element of Cost 

Component Test 

Component Test Planning 

Subtotal 

Direct Distributable 

Subtotal 

Training 

Subtotal 

Mfg. Tech. 

Subtotal 

Q&RA 

Total Mfg. Test Labor 

Material
 
Q&RA 

Mfg. Tech. 

Subtotal 

Material & Adm. Burden 

Total Material
 
Total Mfg. Test Cost 

Manhours Dollars
 
8,207 79,772
 
2,626 25,527
 
10.833 105,299
 
3,467 33,695 
14,300 138,994 
157 1,528 
14,457 140,522 
275 3,243 
14,732 143,765 
2,891 28,104 
17,623 171,869 
867
 
481
 
1348
 
458
 
173,675
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PART III 
FACILITY LABOR 
LH9 TANK- S/S 
ASSEMBLY OR SYSTEM 
iST UNIT COST 
TABLE 5.1.1.2-VIII 
Element. of Cost Manhours Dollars 
(1) Direct Labor Hours 5,362 $52,119 
TOTAL FACILITY LABOR COST 5,362 $52,119 
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MLLV 
PART IV 
LOGISTIC LABOR 
1H2 TANK- S/S 
ASSEMBLY OR SYSTEM 
TABLE 5.1.1.2-IX 
Element of Cost Manhours Dollars 
(1) Engineering 
(2) Hardware 
(3) Material & Adm. Burden 
Total Material 
3,275 $ 38!678 
183,400 
47,056 
$230,456' 
Total Logistic Cost $269,134, 
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5.1.1.3 LOX Tank 
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(I'! mHOUSAMS) 
TABLE 5.1.1.3-I 

MLLV COST SUMMARY 

ELEIENT OF COST 
PROGRAM EXECUTIVE 

PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 

LAB TECHNICIANS 
TOOLING 

PRODUCTION 

MANUFACTURING TEST 
MANUFACTURING TECH. 

Q& RA 
FACILITIES 

DIRECT DIST 

TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARWARE 

BURDEN 

TOTAL MATERIAL 

TOTAL OTHER AL 
TOTAL COST 
PROGRAM MGMT. 

PART I 
M/$N 
4 47 
10 116 
2 21 
16 184 

184 

LOX TANK - S/S 
A ] 
CONT. END ITEM FACILITIES LOGISTICS 

pART II PART III PART IV 
M{H $ $ 
39 462 6 70 
8. 7 
12 114 
191 1,858 
9 86 
I 57- __ 
55 537 
1 43 
54 521 
3 28 
376 3,739 4 43 6 70 
550 
330 
187 112 
737 442 
737 
4,476 43 512 
B] C 
OTHER 
11 
TOTAL
 
M/H$ 
4 
10 
2 
45 
8 
12 

191 

9 
5 
55 
4 

54 
3 

402 

47 
116
 
21 
532
 
76
 
114
 
1,858
 
86 
57 
537 
43
 
521
 
28
 
4,036 
550 
330
 
299 
1,1?9 
5,215 
MLLV
 
PART.:E
 
LOX TANK
 
ASSEMBLY OR SYSTEM
 
TABLE 5.1.1.3-II
 
Element of Cost Manhours 

Direct Labor
 
Engineering 39,105
 
Logistics 5,895
 
Laboratory Technician 7,821
 
Production 191,130
 
Tooling 11,740
 
Manufacturing Test 8,894
 
Q&RA 55,213
 
Facilities 4,403
 
Manufacturing Technician 4,799
 
Total Direct Labor 329,000
 
Program Executive 

Program Planning & Reporting 

Industrial Relations 

Total Labor - Part I 

Material
 
Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

TOTAL COST - PART I 
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Manhours Dollars.
 
3,948 $ 46,626 
9,870 116,565 
2,139 20,791 
15,957 $183,982
 
197
 
21 
218
 
74
 
292
 
$184,274
 
TABLE 5.1.1.3-11 
NLLV FART II COST S7h 
LOX TANK - S/S 
A fl [ C (IN THOUSANDS) 
ELEME~NT OF 
ENGINEERING 
LAB TECHNICI 
C O S T 
-NS 
ENGINEERING 
M/H $ 
39 462 
8 76 
PRODUCTION 
M/H $ 
TOOLING 
_ _ 
M/H $ 
_, 
_ 
TEST 
_ 
M!H 
_ 
$ 
__ 
M/H 
39 
8 
TOTAL 
_ _ _ _ 
$ 
462 
76 
_ 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
191 1858 
12 114 
9 86 
12 
191 
9 
114 
1858 
86 
MANUFACTURING TECH. 5 541 3 5 57 
Q & R A 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABAR 
2 
48 
1 
--
553 
48 
47 
3 
294 
468 
457 
25 
2862 
3 
4 
19 
30 
3z 
2 
183 
2 
14 
23 
28 
1 
141 
55 
3 
575 
536 
245?2 
28 
3739 
MATERIAL 
fAB. TECHNICIANS 
TOOLING 
16 
21 
16 
21 
PRODUCTION 
MFG. rECHNIC 
Q& RA 
SUBTOTAL 
p;$1 ,-
488 
8 
14 11 
121 1 
488 
8 
550 
MAT. & 
TOTAL 
ADi. BUDE; 
MATERIAL 
_6 
23 
174 
684 
7 
29 1 
187 
737 
TOTAL PART C. " -i 576 3546 212 !42 4476 
. MLLV 
PART II 
ENGINEERING 
LOX TANK - S/S 
ASSEMBLY OR SYSTEM 
TABLE 5.1.1.3-IV 
Element of Cost Manhours Dollars 
Design Development 38,95 $452 ,264 
Reliability Engineering 810 9,566 
(1) Subtotal (A) 	 39,105 461,830
 
(2) 	 laboratory Technicians 7,821 76,020 
Subtotal (B) 46,926 537,850 
(3) Q&RA 	 1,564 15,201 
Total Engineering Labor 48,490 553,051
 
Material
 
(4) Lab. 	Tech. 16,424
 
(5) 	Q&RA 469 
Subtotal (C) 16,893 
(C) 	Material & Adm. Burden 5,744 
Total Material 22,637 
Total Engineering Cost $ 575,688 
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MLLV 
PART II 
MANUFACTURING 
PRODUCTION 
_Lem'mnt of Cost 
LOX TANK - S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.1.3-V 
Manhours Dollars 
(I) 
(2) 
(0) 
Fabricatitorn & Assembly 
Mi. ;ce lIaneous Charge s 
Maiiitain & Add in Scope Changes 
134o759 
10 511 
1482 
$1,3099857 
102 169 
4,408 
Subtotal 246,753 $1,426,434 
Uft) Tool & Production Planning 44,378 431P353 
Subtotal 191,130 1,857,787 
(5) Direct Distributable .6.961 456.A59 
Subtotal 238,091 2,314,246 
(6) Training 2,619 25.457 
Subtotal 240,710 2,339,703 
(7) Q&RA 
(8) Mfr. T(,ch. 
48,2W 
4,573 
467,940 
54,012 
Total Produc tton labor 293,426 $2,861,655 
Ma tori a 1 
(9) Raw Malorial & Standards (to) Q&tiA 
(1t) Mfg. T,ch. 
Matorial Subtotal 
$ 488,000 
14,443 
8,003 
$ 510,446 
(2) Material & Adm. Burden 173,552 
Total Material $ 683.998 
Total Production Cost $3,545,653 
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MLLV 
PART II 
MANUFACTURING. 
TOOLING 
LOX TANK - s/s 
Elomont of Cost. 
ASSEMBLY OR SYSTEM 
IST.UNiT COST 
TABLE 5.1.1.3-VI 
Manhours Dollars 
(1) Sustaining Tooling 11,740 $ 1Vl3 
(2) Direct Distributable 
Subtotal 
3,757 
15,497 
36,516 
150,629 
(3) Training 170 1,656 
Subtotal 15,667 152,285 
(4) Q&RA 32133 30,457 
Total Tooling Labor -18,800 $ 182,742 
MaLorial 
(5) Too.ling $ -20,545 
(6) Q&RA 940 
Subtotal 
(7) Material & Adm. Burden 
21,485 
7,305 
Total Material 28)790 
Total Tooling Cost $ 211,532 
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HLLV 
- PART II 
MANUFACTURING 
MANUFACTURING TEST 
LOX TANK - s/s 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
Element of Cost TABLE 5.1.1.3-VII Manhours Dollars 
Component Test 6,738 65,493 
Component Test Planning 2,156 20,957 
Subtotal 8,894 86,450 
Direct Distributable 2,846 27,664 
Subtotal 11,740 114,114 
Training 129 1,255 
Subtotal 11,869 115,369 
Mfg. Tech. 226 2,663 
Subtotal 12,095 118,032 
Q&RA 2,374 23,073 
Total Mfg. Test Labor 14,469 141,105 
Material 
Q&RA 712 
Mfg. Tech 395 
Subtotal 1,107 
Material & Adm. Burden 376 
Total Material 1,483 
Total Mfg. Test Cost 142,588 
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MLLV 
PART III 
FACILITY LABOR 
LOX TANK - S/S 
ASSEMBLY OR SYSTEM. 
JST UNIT COST 
TABLE 5.1.1.3-VIII 
FlomenL of Cost Manhours Dollars 
(1) Direct Labor Hours 4,403 $42,797 
TOTAL FACILITY LABOR COST 4,40L $42,97­
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MLLV 
PART IV 
LOGISTIC LABOR 
LOX TAhK - S1S 
ASSEMBLY OR SYSTEM 
TABLE 5.1.1.3-IX 
Element of Cost Manhours Dollars 
(I) Engineering 
(2) Hardware 
(3) Material & Adm. Burden 
Total Material 
5,895' $ 69,620 
330,120 
112,241 
$442,361 
Total Logistic Cost $511,981 
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5.1.1.4 Tunnels 
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TUNNELS
 
TABLE 5.1.1.4-1 
NILV COST SUMMARY ADl B[] CM (I,, TzOUS:mS) 
PROGRAM MGNT. CONT. END ITEM ACILITIES LOGISTICSELEMENT OF COST PART I PART II PART III PART IV____ -OTHER TOTAL 
M/H $ M/H $ $$/l
 
PROGRAM EXECUTIVE 1 16 1 16 
PROGRAM PLAN. & REPT. 4 41 4 41 
INDUSTRIAL RELATIONS 1 7 1 7 
ENGINEERING 
 16 185 2 28 18 213 
LAB TECHNICIANS 3 31 3 31 
TOOLING 4 39 4 39 
PRODUCTION 
 66 639 
 66 639
 
MANUFACTURING TEST 
 3 30 3 30 
MANUFACTURING TECH. 2 19 2 19 
Q & R A 19 185 19 185
 
FACILITIES 

- 15 15 
DIRECT DIST 19 179 
 19 179 
TRAINING l10 
TOTAL DIRECT LABOR 6 64 132 1,317 15 2 28 140 1,424
 
MATERIAL 

- 232 232
 
LOGISTIC HARDWARE 
 132
BURDEN 13212B 
 79 45 124
 
TOTAL MATERIAL 311 - 177 488 
TOTAL OTHER
 
TOTAL COST 64 1,628 15 
 205 1,912 
MLLV
 
TUNNELS
 
PART I 
TABLE 5.1.1.4-II
 
Element of Cost Manhours 
Direit Labor 
.Engineering 15,642 
Logistics 2,358 
Laboratory Technician 3,128 
Production 65,744 
Tooling 4,038 
Manufacturing Test 3,060 
Q&RA i9,081 
Facilities 154 
Manufacturing Technician 1,651 
Total Direct Labor 114,856
 
Program Executive 

Program Planning & Reporting 

Industrial Relations 

Total Labor - Part I 
Material
 
Program Planning & .Reporting 
Industrial Relations 

Material Subtotal 
Material & Administrative Burden 

Total Material 

TOTAL COST - PART I 
687
 
Manhours- Dollars
 
1,378 16,274
 
3,446 40,697
 
747 7,261
 
5,571 64,232
 
69 
7
 
76
 
26
 
102
 
64034
 
TABLE 5.1.1.4-Ill TUNNELS - S/S 
MLLV PART II COST -SJU.I-. [a] B C (IN THOUSANDS) 
ELEMENT OF COT0____ ENGINEERING PRODUCTION TOOLING TEST TOTAL 
M________/H $ N/H $ /H N/H $ N/H $ 
ENGINEERING 15 185 15 185 
LAB TECHNICIANS 3 30 3 30 
TOOLING 4 39 • 4 39 
PRODUCTION 66 639 66 639 
MANUFACTURING TEST 3 30 3 30 
MANUFACTURING TECH. 2 18 1 2 19 
Q & R A 6 17 161 1 10 1 8 20 185 
DIRECT DIST 16 157 1 13 1 10 18 180 
TRAINING 1 9 1 1 10 
TOTAL DIRECT LABOR 19 221 101 984 6 63 5 49 131 1317 
o MATERIAL 
co LAB. TECHNICIANS 7 7 
TOOLING 7 7 
PRODUCTION 210 210 
MFG. TECHNICIAINS 3 
Q& RA 5 5 
SUBTOTAL 7 218 7 232 
MAT. & ADM. BK2LE:: 2, 74 3 79 
TOTAL MATERIAL 9 292 10 311 
TOTAL PART T- 230 1276 73 49 '1628 
MLLV 
PART IIA
 
ENGINEERING
 
TUNNELS 	- S/S 
ASSEMBLY OR SYSTEM
 
TABLE 5.1.1.4-IV
 
Element of Cost Manhours Dollars
 
Design Development 15,318 180,906
 
Re] iability Engineering 324 3,826
 
(1) Subtotal (A) 	 15,642 184,732 
(2) Laboratory Technicians 	 3,128 30,404 
Subtotal (B) 18,770 215,136 
626 6,085(3) Q&RA 
Total Engineering Labor 19,396 221,22i 
Material 
(4) Lab. 	Tech. 6,569
 
(5) Q&RA 	 188 
6,757Subtotal 	(C) 

(6) 	 Material & Adm. Burden 2,297 
Total Material 9,054 
Total Engineering Cost $ 230,275 
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MLLV 
PART II 
MANUFACTURING 
PRODUCTI ON 
TUNNELS - S/S 
_Elemont of Cost 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.1.4-V 
Manhours Dollars 
(i) 
(2) 
(1) 
Fabricalion & Assembly 
Mi sce Ilaneous Charges 
Maintain & Add in Scope Changes 
46,354 
3,16 
510 
$ 450,561 
-355,144 
4,955 
Subtotal 50,479 490,660 
(4) Tool & Production Planning 15,265 18,375 
Sub total 65,744 639,034 
(0) Direct Distributable _0 S -1 11-
Subtotal 81,898 796,045 
(6) Training 8,756 
Subtotal 82,799 804,801 
(7) Q&RA 
(81 Mfg. Tech. 
16,560 
1,573 
160,960 
--­ 71 
Total Production Labor 100,931 $ 984,340 
Ma tsri at 
(9) Raw Mawerial & S;t,andards 
(10Q&)RA 
('i1) Mfg. T'ech. 
$ 210,000 
4968 
--2,j75J_ 
Material Subtotal $ 217,721 
(12) Material & Adm. Burden. 74,025 
Tota] Material $ 291,746 
l'otat Production Cost $1,276,086 
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MLLV 
PART II 
-MANUFACTURING 
TOOLING 
TUNNE&S-S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.1.4-VI 
Eemient Of Cost Manhours Dollars 
(i) Sustaining Tooling 4,038 $ 39,249 
(2) Direct Distributable 
Subtotal 
(3) Trahving 
1,292 
5,330 
59 
12,559 
51,808 
570 
Siib to tal 5,389 52,378 
(4) Q&RA 1,O78 10,475 
Total Tooling Labor 6,467 $ 62,853 
Matorolal 
(5) Tooling $ 7,067 
(6) Q&RA 
Subtotal 
323 
7,390 
(7) Material & dm. Burden 2,513 
Total Material 9,903 
Total Tooling Cost $ 72,756 
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MLLV 
PART II
 
MANUFACTURING
 
MANUFACTURING TEST 
TUNNELS - S/S 
TABLE 5.1.1.4-VII
 
Element of Cost 

Component Test 

Component Test Planning 

Subtotal 

Direct Distributable 

Subtotal 

Training 

Subtotal 

Mfg. Tech. 
Subtotal 

Q&RA 

Total Mfg. Test Labor 

Material
 
Q&RA 

Mfg. Tech. 

Subtotal 

Material & Adm. Burden 
Total Material 

Total Mfg. Test Cost 
Manhours Dollars
 
2,318 22,531
 
742 7,209
 
3,060 29,740
 
979 9,517
 
4,039 39,257
 
44 432
 
4,083 39,689
 
78 915
 
4,161 40,604
 
817 7,937
 
4,978 48,541
 
245
 
136
 
381
 
129
 
510
 
49,051
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MLLV 
PART III 
FACILTTY LABOR 
TUNNEL - S/S 
ASSEMBLY OR SYSTEM. 
JST UNIT COST 
TABLE 5.1.1.4-VIII 
Elomeni. of Cost Manhours Dollars
 
(1) Direct Labor Hours 
 154 $14,716
 
TOTAL FACILITY LABOR COST 154 $14,716 
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MLLV 
PART IV 
LOGISTIC LABOR 
TUNNELS - S/S 
ASSEMBLY OR SYSTEM 
TABLE 5.1.I.4-IX 
Element of Cost Manhours Dollars 
(i) Engineering 
(2) Hardware 
(3) Material & Adm. Burden 
Total Material 
Total Logistic Cost 
2,358 $ 27,848 
132,048 
44,896 
176,944 
$204,792 
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5.1.1.5 Thrust Structure 
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THRUST STRJCTURE
 
TABLE 5.1.1.5-I
 
NLLV COST SUMMARY - A 5B 5 Cf1 (Il THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS T'OTAL
 
PART II PART III PART IV OTHERELEMENT OF COST PART I 
M/H $ M/H $ $ $ _ _ $ 
PROGRAM EXECUTIVE 31__3 31 
PROGRAM PLAN. & REPT. 7 A172 7 172 
INDUSTRIAL RELATIONS 1 14 1 14 
ENGINEERING 15 174 2 27 _ 17 201 
LAB TECHNICIANS 3 29[ _ 3 29 
TOOLING 9 82 9 82 
PRODUCTION 138 1,340 138 1,340
 
MANUFACTURING TEST 6 62 ! _ 6 62
 
MANUFACTURING TECH. 3 41 3 
 41 
Q,& RA 39 382 39 382 
FACILITIES 3 31 3 31 
DIRECT DIST 39 376 39 376 
TRAINING 2 21 2 21 
TOTAL DIRECT LABOR 11 217 254 2,5071 31 2 27 270 2,782 
MATERIAL 
___ 159 _____ 
____159 
LOGISTIC HARDWARE 125 125 
BURDEN ,.14., =44 2 96 
21 4z'" 380167TOTL MATERIAL 
TOTAL OTHER
 
TOTAL COST 217 2,720 31 194 3,162 
- == _____ 
MLLV 
PART I 
THRUST- STRUCTURE 
ASSEMBLY OR SYSTEM 
Element of Cost 
TABLE 5.1.1.5-II 
Manhours Manhours. Dollars 
Direct Labor 
.Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
14,773 
"2,227 
2,955 
- 137,891 
8,470 
6,417 
39,305 
3,176 
3,463 
Total Direct Labor 218,677 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
2,624 
6,650 
1,421 
30,989 
172,134 
13,812 
Total Labor - Part I 1o,605 216,935 
Material 
Program Planning & Reporting 
Industrial Relations 
131 
14 
Material Subtotal 145 
Material & Administrative Burden 
Total Material 
49 
194 
TOTAL COST - PART I 217,129 
697 
TABLE 5.1.1.5-IlI THRUST STRUCTURE - S/S 
N4LLV PART II COST 5L1YJ3YR AQCBf l (IN THOUSANIDS) 
ELMNFc~- ENOTIEERIAMO PRODUCTION TCLI,,M TEFST 0 OAL 
_________141___ M/ $ MIR _____ M/H $ 14H s M/u 
ENGINEERING 14 174 ___ ___ ___ 14 174 
LAB TECHNICI I'S 3 29 - 3 29 
TOOLING 8 82 8 82 
PRODUCTION 1-38 1340 _18 040 
MANUFACTURING TEST 6 6z 6 62 
MANUFACTURING .ECH. 3 39 2 3 41 
Q & R A 1 6 35 338 z 22 2 1? 40 383 
DIRECT DIST' '14 990. ' 27 2 20 39 37 
TRAINING 2 1 1 1 2 20 
TOTAL DIRECT LAZ R 
TIO 209 2lz z065 13 132 10 102 253 2508 
MATERIAL 
LAB. TECHMICANS 6 6 
TOOLIvG [ ,, 15 15 
PRODUCTION 120 120 
MFG. TECHNICIAS-S 6 6 
Q& R A 10 1 12 
SUBTOTAL -166i1  1 159 
MAT. & AD4. B2,D 2 46 5 . , 53 
TOTAL MATER IA 8 .1 1 212 
TOTAL PART ll L 217 2247 153 103 2720 
NLLV 
PART Ir
 
ENGINEERING
 
THRUST STRUCTURE _ S/S 
ASSEMBLY OR SYSTEM
 
TABLE 5.1.1.5-IV
 
Element of Cost Manhours Dollars
 
Design Development 14,467 $ 170,855
 
Reliability Engineering 306 3,614
 
(1) Subtotal (A) 	 14,773 174,469
 
(2) 	Laboratory Technicians 2,955 28,723
 
Subtotal (B) 17,728 203,192
 
(3) Q&RA 	 599 5,822
 
Total Engineering Labor 18,327 $209,014
 
Material
 
$ 6,206
(4) Lab. 	Tech. 

(5) Q&RA 180
 
6,386
Subtotal (C) 
(0 Material & Adm. Burden $ 2,171 
Total Material -1551 
$ 217,571Total Engineering Cost 
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MILV 
PART II 
MANUFACTURING 
PRODUCTION 
THRUST STRUCTURE - S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
Element. of Cost 
TABLE 5.1.1.5-V 
Manhours Dollars 
(I) 
(2) 
(3) 
Fabri ca ti on & Assemb Iy 
Mi see Il aneous Charges 
Maiiit,ain & Add in Scope Changes 
97,222 
1,0IZ69_ 
$ 944,998 
10_,3937-
Subtotal 105,875 1,029,102 
(4) Tool & Production Planning 32,017 311,200 
Subtotal 137,891 1,340,302 
(5) Direct Distributable 33,880 329,313 
Subtotal 171,771 1,669,615 
(6) Training 1,889 18,365 
Subtotal 173,661 $1,687,980 
(7) Q&RA 
(8) Mfg. Tech. 
34,732 
3_,700 
337,596 
38T,967_ 
Total ProducLion Labor 231,692 $2,064,543 
Ma tor Ia I 
(9) 
(i0) 
( II) 
Raw Mat.orial 
Q&RA 
Mfg. Touh. 
& Standards $ 120,000 
10,420 
5,774 
Matroal Subtotal $ 136,194 
(12) Material & Adm. Burden. 46,306 
Total Material $ 182,500 
Total Production Cost $2,247,043 
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MLLV 
PART II 
MANUFACTURING 
TOOLING 
THRUST STRUCTURE- S/S 
ASSEMBLY OR SYSTEM 
iST UNIT COST 
TABLE 5.1.1.5-VI 
ELe1omen t of Cost Manhours Dollars 
(1) Sustaining Tooling 8,470 $ 82,328 
(2) Direct Distributable 2,710 26,345 
Subt otal 11,180 108,673 
(01 Training 123 1,195 
Suibto tal 11,303 109,868 
(4) Q&RA 2,261 21,973 
Total Tooling Labor 13,564 $ 131,841 
Matorial 
(',) Tooling $ 14,823 
(6) Q&RA 678 
Subtotal 15,501 
(7) Material & Adm. Burden 5,270 
To tal -Material 20,771 
Total Tooling Cost $ 152,612 
701
 
MLLV
 
PART II
 
MANUFACTURING
 
MANUFACTURING TEST
 
THIUST STRUCTURE - S/S 
ASSE24BLY OR SYSTEM 
1ST UNIT COST 
Element of Cost TABLE 5.1.1.5-VII 
Component Test 
Component Test Planning 
Subtotal 
Direct Distributable 
Subtotal 
Training 
Subtotal 
Mfg. Tech. 
Subtotal 
Q&RA 
Total Mfg. Test Labor 
Material 
Q&RA 
Mfg. Tech. 
Subtotal 
Material & Adm. Burden 
Total Material 
Total Mfg. Test Cdst 
Manhours Dollars 
4,861 47,249 
1,556 15,119 
6,417 62,368 
2,053 19,957 
8,470 82,325 
93 905 
8,563 83,230 
163 1,920 
8,726 85,150 
1,713 16,646 
10,439 101,796 
514 
285 
799 
271 
1,070 
102,866 
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MLLV 
PART III 
FACILITY LABOR 
THRUST STRUCTURE - S/S 
ASSEMBLY OR SYSTEM 
IST UNIT COST 
TABLE 5.1.1.5-VIII 
IE1emenL of Cost Manhours Dollars 
(i) Direct Labor Hours 3,176 $30,871 
TOTAL FACILITY LABOR COST 3,176 $30,871 
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MLLV 
PART IV 
LOGISTIC LABOR 
THRUST STRUCTURE - S/S 
ASSEMBLY OR SYSTEM 
TABLE 5.1.1.5-IX 
Element of Cost Manhours Dollars 
(i) Engineering 
(2) Hardware 
(3) Material & Adm. Burden 
Total Material 
2,227 $ 26,301 
124,712 
42,402 
167,114 
Total Logistic Cost $191 
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.1,1.6 Base Plug 
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BASE PLUG- S/S 
TABLE 5.1.1.6-1 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM MGMT. 
PART I 
M/H $ 
CONT. END ITEM 
PART II 
M/H $ 
FACILITIEc 
PART III 
$ 
A E5 B [] C [ 
LOGISTICS 
PART IV OTHER 
$ OMTH 
(23! THOUSAS) 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
1 
3 
1 
-
13 
34 
6 
26 308 4 46 
_ 
_0 
1 
3 
1 
13 
34 
6 
34 
354 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
3 
40 
2 
24 
291 
18 
3 
40 
2 
24 
1
18 
MANUFACTURING TECH. 
Q& RA 
FACILITIES 
DIRECT DIST 
1 
12 
IT 
12 
120 
110 
1 9 
_1110 
1 
12 
1 
12 
120 
9 
TRAINING 
TOTAL DIRECT LABOR 5 53 
1 
101 
6 
1,040 1 9 4 46 
1 
lll 
6 
1,148 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
-
- - 185 
62 
220 
75" 
185 
220 
137 
TOTAL MATERIAL 
TOTAL OTHER 
247 295 542 
TOTAL COST 53 1,287 9 341 1,690 
- - =-
__ ____ 
____ 
MLLV 
PART I 
BASE PLUG 
ASSEMBLY OR SYSTEM 
TABLE 5.1.1.6-I 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
26,070 
3,930 
5,214 
40,272 
2,474 
1,874 
12,347 
928 
1,012 
Total Direct Labor 94,L21 
Program Executive 
Program Planning & Reporting 
1,129 
2,824 
13,333 
33,351 
Industrial Relations 612 5,949 
Total Labor - Part i 4,565 52,633 
Material 
Program Planning & .Reporting 
Industrial Relations 
56 
6 
Material Subtotal 62 
Material & Administrative Burden 
Total Material 
21 
83 
TOTAL COST - PART I 52,716 
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TABLE 5.1.1.6-111 BASE PLUG - S/S 
MLLV PART II C :OSSLXR_ "E B El C[] (IN THOUSANDS) 
ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 
___ ___ _______ 
M/H $ M/H $ M/H $ M/H $ M!/H $ 
ENGINEERING 26 308 26 908 
LAB TECHNICIANS 5 51 5 51 
TOOLING 5 2 24 2 24 
PRODUCTION 40 392 40 392 
MANUFACTURING TEST 2 18 2 18 
MANUFACTURING TECH. 1 II 1 1 12 
Q & R A 1 10 10 99 1 6 1 13 120 
DIRECT DIST 10 96 1 8 1 6 12 110 
co 
o 
TRAINING 
TOTAL DIRECT LA_: 3R 
32 '369 62 603 4 
1 
39 4 30 
1 
102 
6 
1041 
MATERIAL 
LAB. TECHNICIANS 1l ll 
TOOLING 4 4 
PRODUCTION 164 164 
MFG. 
Q& 
TECHNICIA"S 
RA 
2 
21 
_2 4 
SUBTOTAL 
MAT. & ADM. EBLs:: 4 
169 
57 
5 
1 
4118 
62 
TOTAL MATERIAL 1 226 6 247 
TOTAL PART384 829 45 30 1288 
NLLV 
PART II 
ENGINEERING 
BASE PLUG- S/S 
Element of Cost 
ASSEMBLY OR SYSTEM 
TABLE 5.1.1.6-IV 
Manhours Dollars 
Design Development 25,530 301,509 
Rel iability Engineering 
(]) Subtotal (A) 
(2) Laboratory Technicians 
Subtotal (B) 
(3) Q&RA 
540 
26,070 
5,214 
31,284 
1,043 
6,377 
307,886 
50,680 
358,566 
10,138 
Total Engineering Labor 32,327 368,704 
Material 
(4) 
(5) 
Lab. Tech. 
Q&RA 
10,949 
313 
(6) 
Subtotal (C) 
Material & Adm. Burden 
Total Material 
11,262 
3,829 
15 ,Q91 
Total Engineering Cost 383 ,795 
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MLLV 
PART II 
MANUFACTURI NG 
PRODUCTION 
BASE PLUG - S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
ELoment of Cost 
TABLE 5.1.1.6-V 
Manhours Dollars 
(I) 
(h) 
(') 
Fabrica1ion & Assembly 
Mi sce l] aneous Charges 
Mainlain & Add in Scope Changes 
28,394 
2,214 
312 
$ 275,990 
21 527 
3_036 
Stibt otal 30,921 300,552 
(I)) Tool & Production Planning 9,351 90,887 
Subtotal. 40,272 391,439 
(5) Direct Distributable 9.895 96,176 
Subtotal 50,166 487,615 
(6) Trai ning 52 5,363 
Subtotal 50,718 492,979 
(7) Q&RA 
(8) Mfg. Theh. 
10,144 
964 
98,596 
i.380 
Total ProducLion Labor 61,825 $ 602,954 
Ma tor ia 1 
(9) 
(io0)(II) 
Raw Nal urial 
Q&RA 
Mfg. Tech. 
& 3barda'ds $ 16k.Ooo 
3,043
1,686 
Mat eri al Subtotal $ 168,729 
(12) Material & Adm. Burden 57.368 
To Lad Material $ 226.097 
Total Production Cost $ 829,051 
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MLIV 
PART II 
MANUFACTURING 
TOOLING 
B1AS E PLUG - s/s 
ASSEMBLY OR SYSTEM 
1ST UNiT COST 
Eflomont of Cost 
TABLE 5.1.1.6-VI 
Manhours Dollars 
(1) Sustaining Tooling 2,474 $ 24,048 
(2) Direct Distributable 
Subtotal 
792 
3,266 
7,694 
31,742 
(3) Training 36 349 
Subto tal 3,302 32,091 
(4) Q&RA 66o 6,418 
TotaL Tooling Labor 3,962 $ 38,509 
Mat oria l 
(5) 
(6) 
Tool ig 
Q&RA 
Subtotal 
___ 
$ 4,330 
i98 
4,528 
(7) Material & Adm. Burden 1,539 
Total Material 6,067 
Total Tooling Cost $ 44,576 
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MLLV
 
PART II
 
MANUFACTURING
 
MANUFACTURING TEST
 
BASE PLUG - S/S 
TABLE 5.1.1.6-VII 
Estimate of Cost Manhours Dollars 
Component Test 1,420 13,802 
Component Test Planning 454 4,417 
Subtotal 1,874 18,219 
Direct Distributable 600 5,830 
Subtotal 2,474 24,049 
Training 27 264 
Subtotal 2,501 24,313 
Mfg. Test 48 561 
Subtotal 2,549 24,874 
Q&RA 500 4,862 
Total Mfg. Test Labor 3,049 29,736 
Material
 
Q&RA 150
 
Mfg. Tech. 83
 
Subtotal 233
 
Material & Adm. Burden 79 
Total Material 312 
Total Mfg. Test Cost 30,048 
712
 
MLLV 
PART III 
FACILITY LABOR 
BASE PLUG - S/S 
ASSEMBLY OR SYSTEM 
IST UNIT COST 
TABLE 5.1.1.6-VIII 
Element of Cost Manhours Dollars 
(i) Direct Labor Hours 928 $9,020 
TOTAL FACILITY LABOR 'GOST .928 $9,020 
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MLLV 
PART IV 
LOGISTIC LABOR 
BASE PLUG - S/S 
ASSEMBLY OR SYSTEM 
TABLE 5.1.1.6-IX 
Elemrent of Cost Manhours Dollars 
(i) Engineering 
(2) Hardware 
(3) Material & Adm. Burden 
Total Material 
3,930 $ 46,414 
220,080 
74,827 
294,907 
Total Logistic Cost $341,321 
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5. 1.1.7 Structure Assembly 
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FINAL ASSEMBLY - SINGLE STAGE
 
TABLE 5.1.1.7-I 
MLLV COST SUMMARY A ] B ] C[ (I!- mOUSAInS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART III PART IV 0 ALELEMENT OF COST PART I PART II 
M/H $ N/H $ $ $ OTHER M/H $ 
PROGRAM EXECUTIVE 2 27 2 27 
PROGRAM PLAN. & HEPT. 6 68 6 68 
INDUSTRIAL RELATIONS 1 12 1 12 
ENGINEERING 
 89 1,057 159 103 1,216
_1 

LAB TECHNICIANS 
 18 174 
 18 174
 
TOOLING 3 28 3 
 28
 
PRODUCTION 
 47 455 
 47 455 
MANUFACTURING TEST 2 21 2 21 
MANUFACTURING TECH. 
 1 14 
 1 14
 
Q& RA 17 162 17 162FACILITIES 
 11 1 11 
DIRECT DIST 
 13 128 
 13 128
 
TRAINING 1 7 1 7 
TOTAL DIRECT LABOR 9 107' 191 2,046 11 14 159 215 2,323
 
MATERIAL 
 50 
 50
 
LOGISTIC HARDWARE 
BURDEN 17 17 
TOTAL MATERIAL 67 67 
TOTAL OTHER
 
TOTAL COST 107 2,113 11 159 2,390 
MLLV 
PART I 
FINAL ASSEMBLY 
ASSEMBLY OR SYSTEM 
TABLE 5.1.1.7-1I 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
89,507 
13,493 
17,901 
46,817 
2,876 
2,178 
16,721 
1,078 
1,175 
Total Direct Labor 191,746 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
2,301 
5,752 
1,246 
$ 27,175 
67,931 
12,111 
Total Labor -'Part 2 9,299 $107,217 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
115 
12 
127 
Material & Administrative Burden 43 
Total Material 170 
TOTAL COST - PART I $107,387 
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TABLE 5.1.1.7-III 
ICLV PART II CoS: 224R 
ENGINEERINGELEMENT OF COSTY____________ 
M/H $ 
FINAL ASSEMBLY 
_LVPRCO____Al 
PRODUCTION 
M/H $ 
- S/S 
TOOLING 
M/H $ 
E 
N/H 
c E 
TEST 
$ M!H 
(IN THOUSANDS) 
TOTAL 
$ 
ENGINEERING 
LAB TECHNICIAfS 
89 
18 
1057 
174 
89 
18 
1057 
174 
TOOLING 
PRODUCTION 46 45 
3 28 
46 2845 
MANUFACTURING TEST - 2 21 2 21 
MANUFACTURING TECH. 1 13 1 1 14 
Q & R A 4 35 12 115 1 8 1 6 18 164 
DIRECT DIST 
TRAINING 
DIRECT LABR 11TOTAL1 1266 
2L 
], 
72 
112 
6 
701 
1 
5 
9 
45 
1 
4 
7 
35 
141 
192 
128 
6 
2047 
MATERIAL 
LAB. TECHNICIANS 
TOOLING 
18 385 
PRODUCTION 
MFG. TECHNICIAU:S 
Q& RA 
SUBTOTAL 
MAT. & ADM. EWLE:: 
TOTAL MATER:L 
39 
13 
5752 
2 
5 
2 
5 
2 
_2 
49 
17 
66 
TOTAL PART i : 1721318 7o8 52 35 2113 
MLLV 
PART II 
ENGINEERING 
FINAL ASSEMBLY - S/S 
.ASSEMBLY OR SYSTEM 
TABLE 5.1.1.7-IV 
Element of Cost Manhours Dollars 
Design Development 87,653 $ 1,035,182 
Re] iability Engineering 
() Subtotal (A) 
1,854 
89,507 
21,896 
1,057,078 
(2) Laboratory Technicians 
Subtotal (B) 
17,901 
107,408 
173,998 
1,231,076 
(3) Q&RA 3,580 34,798 
Total Engineering Labor 110,988 1,265,874 
Material 
(4) Lab. Tech. 
(5) Q&RA 
Subtotal (C) 
(g) Material & Adm. Burden 
37,592 
1,074 
38,666 
13,146 
Total Material 
Total Engineering Cost 
51,812 
$ 1,317,686 
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MLLV 
PART II 
MANUFACTURI NG 
PRODUCTION 
STRUCTURE ASSEMBLY - S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.1.7-V 
['UIcold of Cost Manhours Dollars 
(I) Fabri Ln'Al-n & Assembly 33,009 $ 320,847 
(2) Msceollaneons Charges 2 575 25,026 
) Maint.ain & Add in Scope Changes 363 3,528 
Sabt otal 35,947 349,402 
(4) Tool & Production Planning 10,870 105,658 
Subtotal 46,817 455,060 
(5) Direct Distributable 11.503 
Subtotal 58,320 566,868 
(6) Training 642 6.235 
Subtotal 58,961 573,103 
(7) Q&RA 11o792 1:4,620 
(8) Mfg. Toch. 1,120 13,230 
Tol.al Productlon Labor 71,874 $ 700,953 
Ma L;ri a I 
(9)
(1o) 
Raw Malorial 
Q&A 
& St,atards $ -0­
3,538 
(II) Mfg. TXch. 1,960 
Mat or al Subtot al 5,497 
(12) Material & Adm. Burden. 1,869 
Total Material $ 7.,267L 
Total Production Cost $ 708,320 
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MLLV 
PART II 
MANUFACTURING 
TOOLING 
STRUCTURE ASSEMBLY - S/S 
ASSEMBLY OR SYSTEM 
IST UNiT COST 
EKoment of Cost. 
TABLE 5.1.1.7-VI 
Manhours Dollars 
(1) Sustaining Tooling 2,876 $ 27,955 
(2) Direct Distributable 
Subtotal 
920 
3,796 
8,945 
36,900 
(1) Training 42 405 
Sub to Lal 3,838 37,305 
(4) Q&RA 
Total Tooling Labor 
768 
4,606 
7,461 
$ 44,766 
Material 
(j) Tooling $ 5,033 
(6)- Q&RA 230 
Subtotal 5,263 
(7) Material & Adm. Burden 1,789 
Total Materia3 7,052 
IoLKI Tooling ost $ 51,818 
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MLLV
 
PART II
 
MANUFACTURING
 
MANUFACTURING TEST
 
STRUCTURES ASSEMBLY - S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
Element of Cost TABLE 5.1.1.7-VII Manhours Dollars 
Component Test 1,650 16,038
 
Component Test Planning 528 5,132
 
Subtotal 2,178 21,170
 
Direct Distributable 697 6,774
 
Subtotal 2,875 27,944
 
Training 32 307
 
Subtotal 2,907 28,251
 
Mfg. Tech. 55 652
 
Subtotal 2,962 28,903
 
Q&RA 581 5,650
 
Total Mfg. Test Labor 3,543 34,553
 
Material 
Q&RA 174 
Mfg. Tech. 97 
Subtotal 271
 
Material & Adm. Burden 92
 
Total Material 363
 
Total Mfg. Test Cost 34,916
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MLLV 
PART III 
FACILITY LABOR 
STRUCTURE ASSEMBLY -
ASSEMBLY OR SYSTEM 
IST UNIT COST 
S/S 
TABLE 5.1..7-VIII 
EluemonL of Cost Manhours Dollars 
() Direct Labor Hours 1,078 $10,478 
TOTAL FACILITY LABOR COST 1,078 $i0,478 
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"LLV 
PART IV 
LOGISTIC LABOR 
FINAL ASSEMBLY - S/S 
-ASSEMBLY OR SYSTEM 
TABLE 5.1.1.7-IX 
Element of Cost 
Manhours Dollars 
,(I) Engineering 13.493 $159,352 
(2) Hardware 
(3) Material & Adm. Burden 
Total Material 
None 
None 
None 
Total Logistic Cost $159,352 
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5.1.2 Systems 
The total first R&D flight test production unit cost of the systems for a single 
stage vehicle and the components thereof are displayed in Figure 5.1.2.0-1. 
Table 5. 1.2.0-I is a total cost summary of the systems. Supporting 
documentation for each of the major components that are included in this 
cost summary are in the appropriate sections, 
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TABLE 5.1.2.0-1 TOTAL SYSTEMS - S/S
 
MLLV COST SUMMARY A [ BE] C[a (I'. THOUSA2DS)
 
PROGRAM MGMT. CONT. END ITEM ACILITIE LOGISTICS
 
TOTALPART II PART III PART IVELEMENT OF COST PART I 

MIH$ MIH $ $ $ $MIN OTHER/ /H 
PROGRAM EXECUTIVE 37 37
432 432 
PROGRAM PLAN. & REPT. go 1,080 93 432 
20 19220 192INDUSTRIAL RELATIONS 

200 1970
173 1,970 27 315
ENGINEERING 

LAB TECHNICIANS -- 173 1,4 Z16 
39 1,166l19 1,66
TOOLING 

1,954 1668
PRODUCTION 1954 18,983 

1 18,983
MANUFACTURING TEST 19 1
92 884 91? 884
 
MANUFACTURING TECH. 49 579 49 579
 
Q& RA 554 5,611 554 5,611
 
FACILITIES 
_5 438 45 438
 
4,320
547 5 -20 4 547
DIRECT DIST 

TRAINING 547 5,90
TANNT - 29 290 
8____ _)_15 2,770 - 590TOTAL DIRECT LABOR 147 1,704 3,551 35,139 

25,893
3 25,890MATERIAL 
LOGISTIC HARDWARE 3,492 25,0 1492 
BURDEN 1 3252,809 2,134 
3427,6991,817 29519
 
TOTAL MATERIAL 

TOTAL OTHER
 
TOTAL COST
 1,707 62,838 438 2,132 67,115
 
sight CopntolMh
• $ 5,1 76
 
5.1.4 
NOTES: 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
FIGURE 5.1.2.0-1 SINGLE STAGE SYSTEMS COST FLOW DIAGRAM 
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ECEO ING PAGE BLANK NOT FILMtL . 
5. 1.2.1 Propulsion/Mechanical System 
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TABLE 5.1.2.1-I PROPULSION AND MECHANICAL SYSTEMS - S/S
 
ZLLV COST SUMARY A E] B]CQ (Iii THOUSAWS)
 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
ELEMENT OF COST PART I PART II PART III PART IV OOTAL 
14H //N H$ HM/H $$ -OTHER $ $$I / 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
15 
6 
8 
172 
431 
77 
62 
12 
729 
120 
9 110 
156 
8 
71 
12 
TOOLINGD48 469 48 
PRODUCTION 786 7,642 786 
MANUFACTURING TEST 3? 356 37 
4M FACTUIJNG TECH. 20 233 20 
Q&RA 
FACILITIES 
223 2,385 
1, 176 
223 
218 
DIRECT DIST 220 2,142 
220 
TRAINING 12 117 - 12 
TOTAL DIRECT LABOR 59 680 1,420 14,193 1 176 9 110 1,506 
MATERIAL 1 22,973 
LOGISTIC HARDWARE 521 
BURlDEN 818 177 
TOTAL MATERIAL 1 29,791 698 
TOTAL OTHER 
TOTAL COST 681 37,984 176 808 
172431 
77 
839 
120 
469
 
7,642
 
356
 
233
 
2,385
176
 
2,142
 
\ 117
 
15,159
 
22,974
 
521
 
995
 
24,490
 
39,649
 
MLLV 
PART I 
PROPULSION AND MECHANICAL 
ASSEMBLY OR SYSTEM 
TABLE 5.1.2.1-I 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
61,699 
9,301 
12,340 
786,242 
48,295 
36,588 
223,162 
18,111 
19,742 
Total Direct Labor 1,215,480 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
14,586 
36,464 
7,901 
172,261 
430,640 
76,798 
Total Labor - Part I 58,951 679,699 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
729 
79 
808 
Material & Administrative Burden 
Total Material 
275 
1,083 
TOTAL COST - PART I 680,782 
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TABLE 5.1.2.1-111 PROPULSION AND MECHANICAL - S/S 
MLLV PART II COST SUN.2{AR AD sf] c (IN THOUSANDS) 
ELEMENT OF COST 
ENGINEERING 
M/NH $ 
PRODUCTION 
M/H $ 
TOOLING 
M/H $ M/H 
TEST 
$ I M/H 
TOTAL 
$ 
ENGINEERING 62 729 62 729 
LAB TECHNICIANS 13 120 13 120 
TOOLING 48 469 48 469 
PRODUCTION 786 7642 786 7642 
MANUFACTURING TES 37 356 37 356 
MANUFACTURING TECH. 19 222 1 11 20 233 
Q & R A 2 240 198 1925 13 125 10 95 223 2385 
DIRECT DIST 193 1878 15 150 11 114 219- 2142 
TRAINING 11 105 1 7 1 5 13 117 
TOTAL DIRECT L$R 7- 1089 1207 11772 7 751 60 581 1421 14193 
MATERIAL 
LAB. TECHNICIANS 
_6 26 
TOOLING 85 85 
PRODUCTION 22762 
-22762 
MFG. TECHNICIANS 
Q & R A 
_ _ 
33 _ 
2 
2 
3566 
SUBTOTAL 27 22854 88 5 22974 
MAT. & ADM. BtTLZ:: 8 777 91 1 817 
TOTAL MATERIAL 35 23631 l19 6 23791 
TAL PART I- ': 1124 35403 870 587 37984 
MLLV 
PART II 
ENGINEERING 
PROPULSION & MECHANICAL SYSTEM - S/S 
ASSEMBLY OR SYSTEM 
TABLE 5.1.2.1-IV 
Element of Cost Manhours Dollars 
Design Dove,]opmeni 60,421 $ 713,572 
Re IaI) Ly Engineering 1,278 15,093 
(a) Su1btotal 61,699 $ 728,665 
(2 laboratory Technicians 12,340 119,945 
Subtotal 74,039 $ 848,610 
(3) Q&RA 2,468 239,890 
Total Engineering Labor 76,507 $1,088,500 
Material 
(4) Lab. Tech. $ 25,914 
(5) Q&RA 740 
Subtotal $ 26,654 
(&' Material & Adm. Burden 9,062 
Totat MaLrial $ 35,716 
Total Enghmorihig Cos', $1,124,216 
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MLLV 
PART II 
MANUFACTURING 
TOOLING 
Element of Cost 
PROPULSION & MECHANICAL SYSTEM 
ASSEMBLY OR SYSTEM 
1ST UNiT COST 
TABLE 5.1.2.1-V 
- S/S 
Manhours Dollars 
(1) Sustaining Tooling 48,295 $ 469,427 
(2) Direct Distributable 15,454 150,217 
Subtotal 63,749 619,644 
(3) Training 701 6,816 
Subtotal 64,450 626,460 
(4) Q&RA 
Total Tooling Labor 
12,890 
77,340 
125,292 
$ 751,752 
MaLerial 
(5) Tooling 84,516 
(6-) Q&RA 3,867 
Subtotal 88,383 
(7) Material & Adim. Burden 
Total Material 
30,050 
118,433 
ToLal Tooling Cost $ 870,185 
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MLLV 
PART II 
MANUFACTURI NG 
PRODUCTION 
PROP. & MECH. SYSTEM - S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.2.1-VI (In Thousands 
Element of Cost Manhours Dollars 
(1) 
(2) 
(3) 
FabricatJon & Assembly 
Miscellaneous Charges 
Maintain & Add in Scope Changes 
554.350 
43,239
6,098 
$ 5,388 
420 
60 
Subtotal 603,687 5,868 
(4) Tool & Production Planning 182,555 1,774 
Subtotal 786,242 7,642 
(5) Direct Distributable q3go 08788... 
Subtotal 979,422 9,520 
(6) Training 10,773 105 
Subtotal 990,195 9,625 
(7) 
(8) 
Q&RA 
Mfr. Tech. 
198,039 
18,8222 
1,925 
Total Production Labbr 1,207,048 $ 11,772 
Matorial 
(9) Raw Mat.erial 
(10) Q&PA 
(11) Mfg. Tech. 
& Standards $ 22,762 
-T 
33 
Material Subtotal $ 22,854 
(12) Material & Adm. Burden 777 
Total Material $ 23,631 
Total Production Cost $ 35,403 
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MLLV 
PART II 
MANUFACTURING
 
MANUFACTURING TEST
 
PROPULSION & MECHANICAL SYSTEM 
TABLE 5.1.2.1-VII
 
Element of Cost 

Component Test 

Component Test Planning 

Subtotal 

Direct Distributable 

Subtotal 

Training 

Subtotal 

Mfg. Tech. 

Subtotal 

Q&RA 

Total Mfg. Test Labor 

Material
 
Q&RA 

Mfg. Tech. 

Subtotal 

Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost 

' S/S 
Manhours Dollars
 
27,718 269,419
 
8,870 86,213
 
36,588 355,632
 
11,708 113,802
 
48,296 469,434
 
531 5,163
 
48,827 474,597
 
928 10,956
 
49,755 485,553
 
9,765 94,919
 
59,520 580,472
 
2,930
 
1,623
 
4,553
 
1,548
 
6,101
 
586,573 
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MLLV 
PART III 
FACILTTY LABOR 
PROPULSION & MECHANICAL SYSTEM - S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.2.1-VIII 
F']]emen of Cos Manhours Dollars 
(1) Direct Labor Hours 18,111 $176,038 
TOTAL FACILITY LABOR COST 18,111 $176,038 
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MLLV 
PART IV 
LOGiSTXC LABOR 
PROPULSION & MECHABICAL 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
SYSTEM - S/S 
TABLE 5.1.2.1-IX 
Element of Cost Manhours Dollars 
(I) Engineering 9,301 fO9_845 
(2) Hardware 
(3) Material & Adm. Burden 
520,856 
177,091 
Total Material $697,947 
Total Logistic Cost $807,792 
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5.1.2.2 Electrical System 
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TABLE 5.1.2.2-1 ELECTRICAL - S/S 
MLLV COST SUMMARY AL] BQ (I: TaOUSuS) 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM MGMT. 
PART I 
N/H $ 
14 162 
CONT. END ITEM
PART II 
M/H $ 
ACILITIES LOGISTICSPART III PART IV 
$ $ OTHE OTHER 
14 
TOTAL 
162 
PROGRAM PLAN. & REPT. 34 405 14 40 
INDUSTRIAL RELATIONS 7 727 34 70 
ENGINEERING 30 289 5 58 35 347 
LAB TECHNICIANS 36 58 56 58 
TOOLING 47 58 47 458 
PRODUCTION 767 7,451 767 7,451 
MANUFACTURING TEST 36 347 36 347 
MANUFACTURING TECH. 
Q & R A 
FACILITIES 
19 
216 
227 ­
2,103 
172 
19 
216 
218 
227 
2,103
172 
DIRECT DIST 215 2,088 215 2,088 
TRAINING 21 ,0825 ,8 
TOTAL DIRECT LABOR 55 632 
12 
1,348 
114 
13135 172 L 58 
12 
1,426 
114 
142004 
MATERIAL 1 600 601 
LOGISTIC HARDWARE 127 274 
BURDEN 204 93 297 
TOTAL MATERIAL 1 804! 367 1,172 
TOTAL OTHER 
TOTAL COST 640 13,939 172 425 15,176 
MLLV 
PART I 
ELECTRICAL 
ASSEMBLY OR SYSTEM 
TABLE 5.1.2.2-TI 
Element of Cost 
Direct Labor 
Manhours Manhourg Dollars 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
29,785 
4,885 
5,957 
766,552 
47,086 
35,670 
216,358 
17,657 
19,247 
Total Direct Labor 1,143,197 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
13,718 
34,296 
7,431 
162,010 
405,036 
72,229 
Total Labor - Part I 55,445 639,'275 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & Administrative Burden 
686 
74 
760 
258 
Total Material 1,018 
TOTAL COST - PART I 640,293 
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TABLE 5.1.2.2-111 ELECTRICAL -S/S 
MLLV PART II CosT SjolRY 
ENGINEERING PRODUCTION 
ELEMENT OF COST 

M/H $ M/H $ 
ENGINEERING 
_ 2_0 
LAB TECHNICIANS 6 j8 

TOOLING 

-67 7,4-_
PRODUCTION 

MANUFACTURING TEST 
 7167 
MANUFACTURING TECH. 18 217 

Q& RCADIS1 19 1877 

DIRECT fIST 188 1,831 

OTTRAINING 11 101 

TOTAL DIRECT LABOR7 359 1,177 11,471 

MATERIAL
 
LAB. TECHNICIANS 1_313
.] 

TOOLING 

PRODUCTION 40? 

MFG. TECHNICIA3S 31 

Q5& REA 
__ 
SUBTOTAL 13 49 

MAT. & ADM. BURDE] 4 16 
TOTAL MATERIAL 17 666 

TOTAL PART I! 376 1214
C"S-

A 

TOOLING 
M/H $ 

47 458 

12 122 

14 146 

1 7 

74 733 

82 

4 

86 

29 

115 

848 

[] Cl 
TEST 

M/H .
 
4 

1 

10 93 

11 ll 

4 

58 566 

• 

2 

2 

4 

2 

6 

572 

(IN THOUSANDS)
 
TOTALTOTAL 
/Is $ 
30 
6 
29058 
47 458 
767 7,451 
736 347 
19 228 
216 2,103 
213 2,088 
12 112 
1,346 13,135 
82
 
407
 
34
 
64
 
600
 
204
 
804
 
13,939
 
MLLV 
PART II 
ENGINEERING 
ELECTRICAL SYSTEM - S/S 
ASSEMBLY OR SYSTEM 
TABLE 5.1.2.2-IV 
Element of Cost Manhours Dollars 
Design Development. 29,155 $283,387 
Re tabi 1fy Erigi-ering 630 6,123 
(1) Sublot a 1 29,785 $289,510 
(2 Laboratory Technicians 5,957 57,902 
Subtotal 35,742 $347,412 
(3) Q&RA 1,191 11,577 
- Total Engineering Labor 36,933 $358,989 
Material 
(4) Lab. Tech. $ 12,510 
(5) Q&RA 357 
Subtot al $ 12,867 
(b) Mat olial & Admn. Burden 4,375 
Total Maot-Lal $ 17,242 
Total Eziglincoring Cost $376,231 
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MLLV 
PART II 
MANUFACTURING 
PRODUCTION 
ELECTRICAL SYSTEM - S/S 
ASSEMBLY OR SYSTEM 
1STTABLE UNIT COST5.1.2.2-V 
Element of Cost Manhours Dollars 
( I ) Fabrication & Assembl y 540 467 $5,253,339 
(2) Miscellaneous Charges
(3) Maintain & Add in Scope Changes 
__2__156_ 
5,945-
4091760 
57.786 
Subtotal 588,569 5,720,886 
(4) Tool & Production Planning 177,983 1,729,996 
Subtotal 766,552 7,450,881 
(5) Direct Distributable 188.3A2 1,83QO6.8 
Subtotal 954,894 -9,281,565 
(6) Training 10504 102097 
Subtotal 95,397 9,383,,662 
(7) Q&RA 193,079 1P876 732 
(8) Mfg. Tech. 18,343 21t6_625 
Total Production Labor 1,176,819 $11,477,018 
Ma teri a I 
(9) Raw Material & Standards $ 407,000 
(10) Q&RA 57,924 
(11) Mfm. Toch. 32,099 
Material Subtotal $ 497,023 
(12) Material & Adm. Burden 168.988 
Total Material $ 666O11 
Total Production Cost $12,143,029 
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MLLV 
PART II 
MANUFACTURING 
TOOLING 
ELECTRICAL SYSTEM - S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.2.2-VI 
Element of Cost Manhours Dollars 
(1) Sustaining Tooling' 47,086 457,676 
(2) Direct Distributabel 15,068 146,456 
Subtotal (A) 62,154 604,132 
(3) Training 684 6,645 
Subtotal (B) 63,837 610,777 
(4) Q&RA 12,567 122,155 
.Total Tooling Labor 75,404 732,932 
Material 
(5) Tooling 82,401 
(6) Q&RA 3,770 
Subtotal (C) 
(7) Material & Adm. Burden 
Total Material 
86,171 
29,298 
115,469 
Total Tooling Cost 848,401 
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MLLV 
PART II 
MANUFACTURING 
MANUFACTURING TEST 
ELECTRICAL SYSTEM - S/S 
TABLE 5 .1.2.2-VII
 
Element of Cost 

Component Test 
Component Test Planning 

Subtotal 

Direct Distributable 

Subtotal 
Training 

Subtotal 

Mfg. Tech. 
Subtotal 

Q&RA 

Total Mfg. Test Labor 
Material
 
Q&RA 

Mfg. Tech. 

Subtotal 

Material & Adm. Burden 
Total Material 

Total Mfg. Test Cost 

Manhours Dollars 
27,023 262,664 
8,647 84,052 
35,670 346,716 
11,414 110,948 
47,085 457,664 
518 5,034 
47,603 462,698 
904 i0,681 
48,507 473,379 
9,521 
58.028 565.918 
2,856 
1,583 
4,439 
1,509 
5,948 
571,866 
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MLLV 
PART III 
FACILITY LABOR 
ELECTRICAL SYSTEM -
ASSEMBLY OR SYSTEM 
IST UNIT COST 
TABLE 5.1.2.2-VIII 
s/S 
Element, of Cost Manhours Dollars 
(i) Direct Labor Hours 17,657 $171,626 
TOTAL FACILITY LABOR COST 17,657 $171,626 
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ML LV 
PART IV 
LOGISTIC LABOR 
ELECTRICAL SYSTEM - S/S 
ASSEMBLY OR SYSTEM 
TABLE 5.1.2.2-IX 
Element of Cost Manhours Dollars­
(i) Engineering 4,885 $ 57,692 
(2) Hardware 273,560 
(3) Material & Adm. Burden 9.010 
Total Material $366,570 
Total Logistic Cost $424,262 
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5.1.2.3 Instrumentation System 
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TABLE 5.1.2.3-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 

LAB TECHNICIANS 
TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

o Q&RA 
FACILITIES 

DIRECT DIST 

TRAINING 
TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HARDWARE 

BURDEN 

TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST 

INSTRUMENTATION - S/S 
A ] Bfl C[3 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II PART IIImz PART IV OTHER 
M/H $ M/H $ _ $ $ 
6 77 
16 193 
4 34 
69 808 1 125 
14 14 ---
19 186 
312 3,030 
1,; 141 
8 93 
90 877 
7 70 
87 849 
4 46 
26 304 618 6,164 7 70 1 125 
619 
595 
210 _0 595_595 
1 829 615 
305 6,993 70 740 

(m THOUSAIDS) 
TOTAL 
M/H 
6 
16 
4 
80 
$ 
77 
193 
34 
933 
14 134 
19 186 
312 3,030 
15 141 
8 93 
o90 877 
7 
87 
4 
70 
849 
46 
662 6,663 
620 
595 
2o 
1,445 
8,108
 
MLLV
 
PART I 
INSTRUMENTATION - S/S 
ASSEMBLY OR SYSTEM 
TABLE 5.1.2.3-IT
 
Element of Cost Manhours 

Direct Labor 
Engineering 68,931
 
Logistics io,61i
 
Laboratory Technician 13786
 
311,727
Production 

19,148
Tooling 

Manufacturing Test 14,505
 
Q&RA 90,258
 
Facilities 7,180
 
Manufacturing Technician 7,827
 
Total Direct Labor 543,973
 
Program Executive 

Program Planning & Reporting 

Industrial Relations 

Total Labor - Part I 
Material
 
Program Planning & Reporting 

Industrial Relations 

Material Subtotal 

Material & Administrative Burden 

Total Material 

TOTAL COST - PART I 
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Manhours Dollars
 
6,528 77,096
 
16,319 192,727
 
3,536 34,370
 
26,383 304,193
 
326
 
35
 
361
 
123
 
484
 
304,677
 
TABLE 5.1.2.3-11 INSTRUMENTATION - S/S 
MLLV PART II COST SUU1 RY ! H BE C 
ENGINEERING PRODUCTION TOOLING TESTELEMENT OF COST ___ _______ 
M/H $ M/H $ H $ M/H $ 
ENGINEERING 68 808 
LAB TECHNICIANS 14 134 

TOOLING 19 186 

PRODUCTION 311 31030 ---

MANUFACTURING TEST 15 141 

MANUFACTURING TECH. 7 88 4 

Q & R A 3 27 79 763 5 50 4 38 

DIRECT DIST 77 744 6 60 5 45 

TRAINING 4 42 1 2 2 

TOTAL DIRECT LABOR 8q 969 478 4,667 31 298 24 230 

MATERIAL
 
LAB. TECHNICIANS 29 

TOOLING 34 

PRODUCTION
 
MFG. TECHNICIANS 13 1 
Q & R A 1 24 1 1 
SUBTOTAL 30 553 35 2 
MAT. & ADM. Bu'RE:H 10 187 12 1 
TOTAL MATERIAL 40 740 47 3 
TOTAL PART Ii 353... 1,009 5,407 345 1233 
(IN THOUSANDS) 
TOTAL 
M/H 
68 
14 
19 
311 
15 
7 
91 
88 
5 
618 
$ 
808 
134 
186 
3,030 
141 
92 
878 
849 
46 
6,164 
29 
34 
14 
27 
620 
210 
830 
6,994 
MLLV 
PART II 
ENGINEERING 
INSTRUMENTATION SYSTW 
ASSEMBLY OR SYSTEM 
- S/S 
TABLE 5.1.2.3-IV 
Element of Cost Manhours Dollars 
Design DevolopmenL 
Rol lability EngLitoorlng 
(1) SublotaL 
k2 Laboratory Technicians 
Subtotal 
66,977 
1,458 
68,931 
13,786 
82,712 
1 790,998 
17,219 
$ 808,217 
134,000 
$ 942,217 
(3) Q&RIA 2,757 26,798 
Total Engineering Labor 85,474 $ 969,015 
Material 
(4) 
(5) 
Lab. Tech. 
Q&RA 
$ 28,951 
827 
Subtotal $ 29,778 
(t) Matboial & Adin. Burden 
Total MaLtotal 
10,125 
$ 39,903 
Tot-al Enginoring Cost $1,008,918 
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MLLV 
PART II 
MANUFACTURI NG 
PRODUCTION 
INSTRUMENTATION' SYSTEM' - s/s 
ASSEMBLY OR SYSTEM­
1ST UNIT COST 
TABLE 5".1.!2.3-V 
Element of'Cost Manhours Dollars 
(i)- Fabrtcatiom& Assembly 219,787 $2,136,330 
(2) Misce'lTaneous Charges 
(0) MainLa-n &; Add, in,Scope Changes, 2,__8, 23,A99 
Subtota-] 239,348 2,326,A61 
(4) Tbol & Production Planning 72,379: "703,522 
Subtotal, 3311,727 3,029,983 
(5) 'Direct Distributable 76,591 744,467 
Subtotal 388,318 3,774,451 
('6-) Training -4,271- 41,518 
Subtotal 392,589 3,815,969 
(7) Q&RA 78518 763,193 
(8) Mfg. Tech- 7,_5_ 88,092 
Total Production Labqr 478,566 4,667,254 
Mater:ia-] 
(9)' Raw Material & Standards $ 515,505 
(io) Q&RA 23,555 
(iI') Mfg., Tech. 13,053 
Material Subtotal 552,113 
(12)"Material & Adm. Burden 187,718 
Total Material $ 739,831 
Total Production Cost $5,407,085 
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MLLV 
PART II 
MANUFACTURING 
TOOLING 
Element of Cost 
INSTRUMENTATION SYSTEM 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.2.3-VI 
- S/S 
Manhours Dollars 
(i) Sustaining Tooling 19,148 $ 186,119 
(2) Direct Distributable 6,127 59,557 
Subtotal 25,275 245,676 
(3) Training 278 2,702 
Subtotal 25,553 248,378 
(4) Q&RA 5,111 49,675 
Total Tooling Labor 30,664 $ 298,053 
Material 
(5) Tooli ng 33,509 
(6) Q&RA 1,533 
Subtotal 35,042 
(7) Material & Adm. Burden 11,914 
Total Material 46,956 
Total Tooling Cost $ 345,009 
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MLLV
 
PART II
 
MANUFACTURING
 
MANUFACTURING TEST
 
INSTRUMENTATION SYSTEM - S/S
 
ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 5.1.2.3-VII
 
Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

(3) 	Training 

Subtotal (C) 

(4) Mfg. 	Tech. 

Subtotal 	(D) 

(5) Q&RA 

Total Mfg. Test Labor 

Material
 
(6) Q&RA 

(7) 	Mfg. Tech. 

Subtotal (E) 

(8) 	Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost 

Manhours Dollars
 
10,989 106,813
 
3,516 34,179
 
14,505 140,992
 
4,642 45,117
 
19,147 186,109
 
211 	 2,047
 
19,358 188,156
 
368 4,343
 
19,726 192,499
 
3,872 37,631
 
23,598 230,130
 
1,161
 
643
 
1,804
 
614
 
2,418
 
232,548
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MLLV 
PART III 
FACILITY LAOR 
INSTRUMENTATION 
ASSEMBLY OR SYSTEM 
.IST.UNIT COST 
TABLE 5.1.2.3-VIII 
ElemenL of Cost Manhours Dollars 
(i) Direct Labor Hours 7,180 $69,790 
TOTAL FACILITY LABOR COST 7,180 $69,790 
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MLLV 
PART IV 
LOGISTIC LABOR 
INSTRUMENTATION SYSTEM 
:ASSEMBLY OR SYSTEM 
TABLE 5.1.2.3-IX 
Element of Cost Manhours Dollars 
(1) Engineering 
(2) Hardware 
(3) Material & Adm. Burden 
Total Material 
10,611i $ 125.316 
594,216 
20,233 
61444 
Total Logistic Cost 7_9765 
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5. 1.2.4 Flight Control System 
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TABLE 5.1.2.4-1 FLIGHT CONTROL - S/S 
MLLV COST SUMMARY A [ BQ Cg] (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEMFACILITIES LOGISTICS 
ELEMENT OF COST PART I PART II PART III PART IV TOTAL 
M/H $ 24/H $ - $$ OTHER M/ 
PROGRAM EXECUTIVE 2 21 2 21 
PROGRAM PLAN. & REPT. 4 51 4 51 
INDUSTRIAL RELATIONS 1 9 1 9 
ENGINEERING 12 144 2_ 22 14 166 
LAB TECHNICIANS 2 24, 2 24 
TOOLING 5 53 5 53 
PRODUCTION 89 86o 89 860 
MANUFACTURING TEST 4 40 4 40 
MANUFACTURING TECH. 2 26 2 26 
Q& RA 25 246 246 
FACILITIES 20 2 20 
DIRECT DIST 25 241 25 . 241 
TRAINING 1 13 113 
TOTAL DIRECT LABOR 7 81 165 1,647 20 22 176 1,770 
MATERIAL 
LOGISTIC HARDWARE 102 102 
BURDEN==5?-BLDE577 36135 612 
TOTAL MATERIAL 2,275 __ 137 2,412 
TOTAL OTHER 
TOTAL COST 81 3,922 20 159 4,182 
MLLV 
PART I 
Element of Cost 
FLIGHT CONTROL 
ASSEMBLY OR SYSTEM 
TABLE 5.1.2.4-II 
Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
12,166 
1,834 
2,433 
88,517 
5,437 
4,120 
25,336 
2,039 
2,222 
Total Direct Labor 144,104 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
1,729 
4,323 
937 
20,419 
51,055 
9,108 
Total Labor - Part I 6,989 80,582 
Material 
Program Planning & Reporting 
Industrial Relations 
86 
9 
Material Subtotal 
Material & Administrative Burden 
95 
32 
Total Material 127 
TOTAL COST - PART I 80,709 
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_______________ 
______ 
TABLE 5.1.2.4-111 
 FLIGHT CONTROL - S/S
 
ILLV PART II COST SU!TYAY ] Bl C[ 
 (IN THOUSANDS) 
SENGINEERING PRODUCTION
ELEMENT OF COST TOOLIG TEST TOTAL
 
M/H $ M/H 
 $ M/H M/H $ MN/ $
 
ENGINEERING 12 144 
 12 144
 
LAB TECHNICIANS 2 24 
 2 24
 
TOOLING 

- -- 5 53 5 53
 
PRODUCTION 
 89 860 
 89 860
 
MANUFACTURING TEST 

- 4 40 4 40
 
MANUFACTURING TECH. 
 2 25 
 1 2 26
 
Q & R A 1 4 22 217 
 1 14 1 11 25 246
 
DIRECT DIST 
 22 211 2 17 2 13 
 26 241
 
TRAINING 
 12 1 1 
 1 13
 
TOTAL DIRECT LABR 15 172 135 1,325 9 85 7 
 65 166 1,647
 
MATERIAL
 
LAB. TECHNICIANS 5 5
 
TOOLING 
 10 10
 
PRODUCTION 
 1,672 
 1,672
 
MFG. TECHNICIAKS 
 4 
.4
 
Q & R A 
 6 
 6
 
SUBTOTAL 
 5 1,682 
 10 1 1,698
 
MAT. & ADM. B;7,DE: 2 -+ 572 3 577
 
TOTAL MATERIAL 
 7 1,2543 1 2,275
 
179:
TOTAL PART Ii 

179 3,579 98 66 3922
 
MLLV 
PART Il 
ENGINEERING 
FLIGHT CONTROL SYSTEMS 
ASSEMBLY OR SYSTEM 
TABLE 5.1.2.4-IV 
Element of Cost Manhours Dollars 
Design Devolopment 
Reli ab ILty Engineoring 
(I) Subtotal 
"Z' laboratory Technicians 
11,914. 
252 
12,166 
2,433 
$140,704 
2,976 
$143,680 
23,649 
() Q&RA 
Subtotal 14,599 
489 
$167,329 
4,734 
Total Engineering Labor 15,086 $.72,063 
Material 
(4) 
(0 
Lab. Tech. 
Q&RA 
Subtotal 
$ 5,109 
146 
$ 5,255 
(L) Material & Adm. Burden 
'orLa IMat ci,'1a-
1,787 
$ 7,042 
Tot.a I nL'-ignoont"1g Cost $179,105 
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MLLV 
PART II 
MANUFACTURI NG 
PRODUCTION 
FLIGHT CONTROL SYSTEM 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.2.4-V 
Element. of Cost Manhours Dollars 
(I) Fabrication & Assembly 629410 606,625 
(2) Miscellaneous Charges 4,868 47316 
() Maint.ain & Add in Scope Changes 687 6,673 
oubi otal 67,964 660,61.4 
(4) Tool & Production Planning 20,552 199,769 
Subtotal 88,517 86a,383 
(5) Direct Distributable 21.749 
Subtotal 310,265 1,071,779 
(6) Training 1.i1..213.89 
Subtotal 111,A78 1,083,569 
(7) Q&RA 22,296 216,713 
(8) Mfg. Tech. 2,118 25,014 
Total ProducLion Labor 135,892 $1,325,295 
Matirl a.l 
(9) 
(1O) 
(II) 
Raw Material 
Q&RA 
Mfg. Teh. 
& Sbiandards. $1,671,679. 
6,689 
3,707 
Matorial Subtotal $1,682,074 
(12) Material & Adm. Burden 571.905 
Total Material 
Total Production Cost $3,579,274 
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MLLVI 
PART II 
MANUFACTURING 
TOOLING 
FLIGHT CONTROL SYSTEM 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.2.4-VI 
Eloment of Cost Manhours Dollars 
(1) Sustaining Tooling 5,437 $ 52,847 
(2) Direct Distributable 1,740 16,911 
Subtotal 7,177 69,758 
(3) Training 79 767 
Stibto tal 7,256 70,525 
(4) Q&RA 1,451 14,105 
Total. Tooling Labor 8,707 $ 84,630 
Mat oria] 
(5) Tooling $ 9,515 
(6) Q&RA 435 
Subtotal 9,950 
(7) Material & Adm. Burden 3,383 
Total Material 13,333 
Total Tooling Cost $ 97,963 
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MLLV 
PART IIB 
MANUFACTURING
 
MANUFACTURING TEST
 
FLIGHT CONTROL SYSTEM - S/S 
ASSEMBLY OR SYSTEM 
IST UNIT COST
 
TABLE 5.1.2.4-VII
 
Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

(3) 	Training 

Subtotal (C) 

(4) 	Mfg. Tech. 

Subtotal (D) 

(5) Q&RA 

Total Mfg. Test Labor 

Material
 
(6) Q&RA 

(7) 	Mfg. Tech. 

Subtotal (E) 

(8) 	Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost 
Manhours Duflars 
3,121 30,336 
999 9,707 
4,120 40,043 
1,318 12,814 
5,438 52,857 
60 581 
5,498 53,438 
104 1,233 
5,602 54,671 
1,100 10,687 
6,702 65,358 
330 
183 
513 
174 
687 
-66,045 
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MLLV 
PART III 
FACILTTY LABOR 
FLIGHT CONTROL SYSTEM 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TA1BLE 5.1.2.4-VIII 
Element, of Cost Manhours Dollars 
(1) Direct Labor Hours 2,039 $19,819 
TOTAL FACILITY LABOR COST 2,039 $19,819 
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MLLV 
PART 1V 
LOGISTIC LABOR 
FLIGHT CONTROL 
ASSEMBLY OR SYSTEM 
TABLE 5.1.2.4-IX 
Element of Cost Manhours Dollars 
(1) Engineering 
(2) Hardware 
(3) Material & Adm. Burden 
Total Material 
1,834 $ 21,660 
102,704 
34,919 
$137,623 
Total Logistic Cost $159,283 
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5.1.3 Liquid Engine Costs 
This section shows the first R&D flight test engine costs for the following 
types of engines: 
5. 	 1.3. 1 - 1vultichamber/Plug (with 24 modules having fixed 
nozzles and a vacuum thrust of 388, 000 pounds) 
5.1.3.2 	- Toroidal/Aerospike (1200 psia with 28 modules each 
producing 286; 000 pounds thrust) 
5.1.3.3 	- Toroidal/Aerospike (1200 psia with 8 modules each 
producing one million pounds thrust) 
5. 	 1. 3.4 - Toroidal/Aerospike (2000 psia with 8 modules each 
producing one million pounds thrust) 
Figure 5. 1. 3. 0-I shows the engine options available for the 
main stage propulsion system. 
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FIGURE 5.1.3. 0-1 SINGLE STAGE ENGINE OPTIONS COST FLOW DIAGRAM 
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5. 1.3.1 Multichamber/Plug Engine 
Parametric cost data was received from Pratt and Whitney for the multichamber/
plug propulsion system. This data covered a range of propulsion system sizes 
from above the requirements for a full size A1VILLV engine to below that of a 
half size (MLLV) engine (Figure 5. 1.3. 1-1). The data received was gross 
and included only a total cost for production. To develop this data into more 
meaningful cost information, detailed subdivisions of cost were developed from 
historical data for the J-2 engine system. 
As illustrated in Figure 5. 1.3. 1-1, total production costs were provided in terms 
of average unit costs for a 100, 200, and 500 module program as a function of 
module vacuum thrust. The average unit cost of a 100 engine program (for a 
388,000 lb thrust engine) is $1.95M. Using this data, it was necessary to 
determine a first unit cost. The module first unit cost and, the cost for the first 
set of 24 multichamber/plug engines were developed as shown below: 
First Unit 
$1.95M Average X 100 = $195.OM 
100 Unit (Cum) 95% Curve = $76.58M195.0 M +-76.58= $2. 5M 
24 Units = 20.30 (95%) X 2.5 m $50.88M 
The engine system costs are summarized below: 
"C" Costs 
Engineering $2.4 M 
Test 3.3 M 
Tooling (maintenance) 3.7 M 
Fabrication 41.4 M 
Subtotal $50. 8 M 
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TABLE 5.1.3.1-I
 
MLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE
 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 

LAB TECHNICIANS 
TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH.
 
Q& RA 
FACILITIES
 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 

MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER
 
TOTAL COST 

SINGLE STAGE ENGINE (MULTI-CHAMBER).. 
PROGRAM MGMT. CONT. END ITEM FACILITIES 
PART I PART II PART III 
M/H $ M/H $ $ 
A ] 
LOGISTICS 
PART IV ' 
$ 
B[] CO 
OTHER 
MH 
(IN THOUSANDS) 
TOTAL 
2,400 
3,700 
41,400 
3,300 
2,400 
3,700 
4T,400 
3,300 
50,800 50,800 
50,80( 50,800
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5.1.3.2 	 Toroidal/Aerospike Engine Cost - 1200 psia, 286,000 Pounds 
Thrust - 28 Modules 
This section presents the cost for a toroidal/aerospike engine system with 
a chamber pressure consisting of 1200 psia and twenty-eight modules each of 
which will produce 286,000 pounds of sea-level thrust, Costs for this alternative 
engine were supplied by Rocketdyne. 
The costs for this engine configuration are not added in the cost summary for the 
single stage vehicle shown in Table 5.1.0.0-I above. These costs must be 
substituted in lieu of those for the multichamnber/plug engine to define the cost 
of the single stage vehicle with the toroidal/aerospike engine system. 
The module 	costs and the overall engine system costs are summarized below. 
"C" Costs 
Engineering $ 1.41 ; 
Test 1.87 
Tooling,(maintenance) 2.11 
Fabrication 23.66 
Fee 3.75 
Total $32;80 
28 Modules Per Engine = 23.4462 (95%) X $1.40 m $32.8 rn 
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TABLE 5.1.3.2-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
1200 PSIA, 286,000 Pounds Thrust - 28 Modules 
SINGLE STAGE ENGINES (TOROIDAL) A51 BE] co 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II PART III PART IV 
M_/H $ M/H $ m OTHER 
x/ $ " $ M/H 
(IN THOUSANDS) 
TOAL 
$ 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
1,410 1,410 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 
2,110 
23,660 
1,870 
2,110 
23,660 
1,870 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 29,050 29,050 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER *3,750 3,750 
TOTAL COST 29,050 3,750 32,800 
-FEE 
THIS PAGE INTENTIONALLY LEFT BLANK
 
777
 
r.tCEDING PAGE BLANK NOT FILMED 
MLIV 
TOROIDAL ENGINE PROGRAM 
286K THRUST PER MODULE 
1200 PSI 
(FIRST UNIT) 
TABLE 5.1.3.2-II 
C. Operational 
Engineering 
Test 
Tooling (Maintenance) 
Fabrication 
Fee 
$ .06 
.08 
.09 
1.01 
.16 
(In Millions) 
$ 1.41 
1.87 
2.11 
23.66 
3.75 
Total $ 1.40 $32.80 
28 Modules Per Engine = 
Cum For 28 = 23.4462 (95%) X $1.401 $32.8a 
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5.1.3.3 	 Toroidal/Aerospike Engine Cost - 1200 psia, 1,000,000 Pounds 
Thrust - 8 Modules 
This section presents the cost for a toroidal/aerospike engine system with a 
chamber pressure of 1200 psia and eight modules, each of which will produce 
one million pounds of sea level thrust. Costs for this alternative engine were 
supplied by Rocketdyne. 
The costs for this engine configuration are not added in the cost summary for the 
single stage vehicle shown in Table 5. 1. 0.-0-I above. These costs must be 
substituted in lieu of those for the multichamber/plug engine to define the cost 
of the single stage vehicle with the 1200 psia, 1, 000,000 pound thrust toroidal/ 
aerospike engine system. 
The module 	costs and the overall engine system costs are summarized below. 
"C" Costs 
Engineering 	 1.02 M 
Test 1.23 M
 
Tooling (maintenance) 1.74"M
 
Fabrication 17. 11 M
 
Fee 	 2.10 M 
Total 23.20 M 
8 Modules Per Engine = 7, 2612 (95%) X 3.20 M = $23.2 M 
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TABLE 5.1.3.3-1 
MLLV COST SUMMARY SINGLE STAGE ENGINES (TOROIDAL) A [ B [] CU (IN THOUSA.NDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
ELEMENT OF COST PART I PART II PART III PART IV OTHER TOTAL 
M/H $ M/H $ O H M/a 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING I1,020 1,020 
LAB TECHNICIANS 
TOOLING 1,740 1,740 
PRODUCTION 17,110 17,110 
MANUFACTURING TEST 1,230 1,230 
00 MANUFACTURING TECH. 
o Q& RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 21,100 21,100 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 2,100 2,100 
TOTAL COST 21,100 2,100 23,200 
MLLV
 
TOROIDAL ENGINE PROGRAM
 
iM THRUST PER MODULE
 
1200 PSi 
(FIRST UNIT)
 
TABLE 5.1.3.3-II
 
C. Operational
 
Engineering $ .14 

Test .17 

Tooling (Maintenance) .24 

Fabrication 2.36 

Fee .29 

Total $ 3.20 

8 Modules Per Engine
 
Cum for 8 Modules = 7.2612 (95%) X $3.20 

(In Millions)
 
$ 1.02
 
1.23
 
1.74
 
17.11
 
2.10
 
$23.30
 
$23.2 rn
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5.1.3.4 	 Toroidal/Aerospike Cost - 2000 psia, 1,000,000 Pounds Thrust ­
8 Modules 
This section presents the cost for a toroidal/aerospike engine system with a 
chamber pressure of 2000 psia and eight modules, each of which will produce 
one million pounds of sea leve thrust. Costs for this alternative engine were 
supplied by 	Rocketdyne 
The costs for this engine configuration are not added in the cost sunnarv for the 
single stage vehicle shown in Table 5. 1.0.0-I above. These costs must be 
substituted in lieu of those for the multichamber/plug engine to define the cost 
of the single stage vehicle with the 2000 psia, one million pound thrust toroidal/ 
aerospike engine system. 
The module 	costs and the overall engine 'system costs are summarized below. 
"C" Costs 
Engineering $ 1. 1 M 
Test 1.3M 
Tooling (maintenance) 2.0 M 
Fabrication 19. 1 M 
Total $23.5 M 
8 Modules Per Engine = 7.26,12 (95%) X 3.24 M= $23.5 M 
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TABLE 5.1.3.4-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
SINGLE STAGE ENGINES (TOROIDAL) 
PROGRAM MGMT. CONT. END ITEM 
PART I PART II 
M/H $ M/H $ 
A [- 
ACILITIES LOGISTICS 
PART III PART IV 
$ 
B [1 C23 
OTHERTOTAL 
OT E$ 
(IN THOUSkNDS) 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
1,100 1;lO0 
00 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
2,O0C0 0 
19,100 
1,300 
_ 
2,000 
i9 i00 
12300 
Q& RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 23,500 23,500 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST 23,500 23,500 
MLLV 
TOROIDAL ENGINE PROGRAM 
ln THRUST PER MODULE 
2000 PSI 
(FIRST UNIT) 
TABLE 5.1.3.4-II 
"C" COSTS 
(DOLLARS IN MILLIONS) 
Engineering 
Test 
Tooling (Maintenance) 
Fabrication 
.15 
.18 
.27 
2.64 
1.1 
1.3 
2.0 
19.1 
Subtotal 
(Fee not Incl.) 
3.24 23.5 
8 modules per engine = 7.2612 (95%) X $3.247 = $23.59 
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5.1.4 Engine Installation 
Installation costs associated with the twenty-four (24) multichamber/plug engines 
derived from Saturn V historicalwere based on manhour estimates which were 

data. In addition to the direct factory labor, all supporting costs were included.
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TABLE 5.1.4.0-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
ENGINE INSTALLATION - SINGLE STAGE A [ 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II PART III PART IV 
B C ] (II THOUSANDS) 
TOTAL 
THTL 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
N/H/ 
1 
2 
1 
10 
25 
4 
OTHER /H 
1 
2 
1 
10 
25 
4 
ENGINEERING 
LAB TECHNICIANS 
0 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 
3 
46 
5 
1 
14 
28 
448 
42 
14 
131 
3 
46 
5 
1 
14 
28 
448 
42 
14 
131 
FACILITIES 
DIRECT DIST 
TRAINING 
14 
1 
132 
7 
1 9 1 
14 
1 
9 
132 
7 
TOTAL DIRECT LABOR 4 39 84 802 9 89 850 
YATERIAL. 
LOGISTIC HARDWARE 
11 i1 
BURDEN 
TOTAL MATERIAL 
4 
15 15 
TOTAL OTHER 
TOTAL COST 39 817 9 865 
MLLV 
RECURRING 
PART I 
ENGINE INSTALLATION - S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.4.0-1I
 
Element of Cost Manhours 

Direct Labor
 
Engineering 
Loti s Lies_ 
Labora tory T'chnician 
Prod uc t 46,047Lon 
Tooling 2.828 
Manufacturing Test 4,335 
Q&RA 13,510 
Facilities 971 
Manufacturing Technician 1,212 
Total Direct Labor 68,903 
Program Executive 
Program Planning & Reporting 
Induit.r!in Re ati m 
Total Labor - Part I 
Materta L 
Prog'r:um PI-anning & Report. ng
 
industrial Relations
 
Material Subtotal
 
Material & Administrative Burden
 
Total Material 

TrrAL COST - PART I 
789
 
Manhours Dollar!
 
827 
2,067 
448 
$ 9,7 
4___ 
3,342 $ 38,5: 
$ 38,61
 
L 
TABLBEf5C.1. 4.0,-111
MLLV PART II COST SUMDARY ENGINE, INSTALLATION - Ss [] B____ (ITOSN 
M.Ltv 
______ B C E_____ (IN THOUSAND~S)ENGINEERING PRODUCTION TOOLING TEST TOTAL
 
ELEMENT OF COST/
 M/H; J!' $ M/H,."' "MV,/","" $ K/ H'N $ M/H$ 
ENGINEERING 
LAB TECHNICIANS
 
TOOLING 
....3 27 3 27 
PRODUCTION 44I7 46 447
 
:MANUFACTURING TEST 
 4 42 4 42
 
MANUFACTURING.TECH. 1 1"_ 1,
3 1 
 14
 
Q & R, A 12 11_31 8 1. " t, 14 132
 
DIRECT DIST 
_ li, liO 1 9 1- 14: 13 
 133 
TRAINING 1: 6 11 7 
CTOTAL DIRECT LABOR 71 6 8 9, 5 44 6 69 82 802 
MATERIAL 
:LAB. TECHNICIANS 
_ 
TOOLING !2 5, 
_ 5 
PRODUCTION
 
bMfG. TECHNICIANS 22 

,Q& RA 3, " 
_ 
_ 
3 
SUBTOTAL ,5 
 5 10 
:MAT. & ADM. BURDEU 
__ 3 2 ,5 
TOTAL MATERIAL 
 8 _ v . 15 
TOTAL PART I! 697 51 69 817 
PART IIB 
MANUFACTURING 
PRODUCTION 
ENGINE INSTALLATION -
ASSEMBLY OR SYSTEM 
1ST UNIT COST
 
TABLE 5.1.4.0-IV
 
Element of Cost 

(1) Fabrication & Assembly 

(2) 	Miscellaneous Charges 

(9) Maintain & Add in Scope Changes 

Subtotal (A) 

(4) Tool & Production Planning 

Subtotal (B) 

(5) 	Direct Distributable 

Subtotal (C) 

(6)- Training 

Subtotal (D) 

(7) Q&RA 

(8) Mfg. Tech. 

Total Production Labor 

Material
 
(9) 	Raw Material & Standards
 
(i0) Q&RA 
(21) Mfg. Tech. 

Material Subtotal 

(12) Material & Adm. Burden 

Total Material 

Total Production Cost 

S/S 
Manhours Dollars 
32,467 $ 315,5792,532 24,1 1
 
357 3,470
 
35,356 $ 343,660
 
10,691 103,917
 
46,047 $ 447,577
 
11,314 109,972
 
57,361 $ 557,549
 
631 6,133
 
57,992 $ 563,682
 
11,598 112,733
 
1,102 13,015
 
70,692 $ 689,430
 
$ 	 3,4791,929
 
$ 	 5,408 
1,839 
$ 7,247
 
$ 696,677
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MLLV 
PART TIB 
MANUFACTURING 
TOOLING 
ENGINE INSTALLATION - S/S 
Element of Cost 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.4.0-V 
Manhours D! IL 
(1) Sustaining Tooling 2 828. $ 27,488 
(2) Direct Distributabel 905 8,797 
Subtotal (A) 3,733 36,285 
(3) Training 41 399 
SubtotalI(B) 3,774 36,683 
(4) Q&RA 775 7,339 
Total Tooling Labor 4,529 $ 44,023 
Material 
(5) Tooling $ 3,949 
(6) Q&RA 227 
Subtotal (C) $ 5,176 
(7) Material & Adm. Burden 
Total .Material 
1,760 
6,936 
Total Tooling Cost $ 50,959 
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PART II 
MANUFACTURING 
MANUFACTURING TEST 
ENGINE INSTALLATION - S/S 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.4.0-VI 
Element of Cost Manhours Dollars 
Component Test 2,948 $ 28,655 
Component Test Planning 1,987 j3,482 
(1) Subtotal 4,335 $ 42,137 
(2) Direct Distributable 1087 13,482 
Subtotal 5,722 $ 55,619 
(3) Training 63 612 
Subtotal 5,785 $ 56,231 
(4) Mfg. Tech. 110 1 299 
Subtotal 5,895 $ 57,530 
(5) Q&RA 1,157 11,246 
Total Mfg. Test Labor 7,052 $ 68,776 
Material 
(6) Q&RA -$ 347 
(7) MCg. Tech. 193 
Subtotal $ 540 
(8) Material & Adm. Burden 184 
Total Material $ 724 
Total Mfg. Test Cost $ 69,500 
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PART III 
FACILITY LABOR 
ENGINE INSTALLATION -
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.1.4.0-VII 
S/S 
Element of Cost Manhours Dollars 
(1) Direct Labor Hours 971 $ 9,438 
TOTAL FACILITY LABOR COST LJ249 8 
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5.1.5 Propellant, Pressurants, and Gases 
Propellant costs used on the MLLV single stage vehicle were estimated for the 
following types of propellants: 1) LOX, 2) LH2 , 3) LN2 , 4) GHe and 5) GH 2 ., 
The costs were based on the requirements for one single stage vehicle. 
These costs were based on current actual costs for the Saturn V. An appropriate 
burden was added to account for the support activities required for procurement. 
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TABLE 5.1.5.0-I
 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE
 
PROGRAM PLAN.& REPT.
 
INDUSTRIAL RELATIONS 
ENGINEERING
 
LAB TECHNICIANS
 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST
 
M ANUFACTURING TECH.
 
Q&RA 
FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR
 
MATERIAL 
LOGISTIC HARDWARE
 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 

TOTAL COST 

PROPELLANT-SINGLE STAGE CORE STAGE A [ B [ C[] (1 THOUSAND)S) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART III PART IVPART I PART II i m OTHER 
AL 
M/H $ M/H $ - $ $ M/H 
3,287 3,287
 
3,287 3,287
 
MLLV 
LAUNCH OPERATIONS 
PROPELLANT 
SINGLE STAGE 
(IN THOUSANDS) 
TABLE 5.1.5.0-I 
Cubic Ft. Pounds Dollars 
LOX 13,406 $ 168 
LH2 2,369 1,185 
LN2 
GHe 
GH2 
15,000 
3,675 
-4,800 130 
936 
34 
Propellant Cost 
Material & Admin. Burden 
$ 2,453 
834 
Total Cost $ 3,287 
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5.1.6 Instrument Unit (IUh 
The IU for the MLLV will be basically identified to the IU used in the Saturn V 
launch vehicle. The recurring costs for the MLLV Instrument Unit were, 
therefore, extrapolated from the Saturn V IU costs contained in the Chrysler 
Corporation "National Space Booster Study." 
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'TABLE 5.1.6.0-I 
MLLV COST SUMMARY INSTRUMENT UNIT 
PROGRAM MOMT. 
ELEMENT OF COST PART I 
___________ /H $ 
- SINGLE STAGE 
CONT. END ITEM 
PART II 
M/H 
FACILITIES 
PART III 
$ 
A ] BE [A 
LOGISTICS I I 
PART IV OTHER 
(IHT 
M$1/H 
THOUSAIDS) 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REpT. 
ITDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MAN UFACTURING TEST 
MN-4l'UFACTURING TECH. 
Q&RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 9046 92346 
TOTAL COST 9,346 9, 
HLLV 
RECURRING COSTS
 
INSTRUMENT UNIT (OTHER VEHICLE) 
1ST UNIT COST 
TABLE 5.1.6.0-II
 
Element of Cost Dollars
 
(In Thousands)
 
Instrument Unit $9,346
 
(1) Total Cost $9,346
 
(1) Cost based upon Engineering estimate.
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5.1.7 Systems Development Facility (SDF - Breadboard) 
The costs for the breadboard cover that activity to: 
a. Provide for system development and evaluation of computer controlled 
checkout of the MLLV/Electrical Support Equipment (ESE). 
b. Develop and prove checkout techniques procedures and displays. 
c. 	 Provide a basis for maintainability analysis. 
d. 	 Provide personnel familiarization and-training. 
e. 	 Provide a facility where changes and modifications to the vehicle and computer 
controlled ESE may be evaluated. 
f. 	 Design and evaluatemany parts of the computer programs required for the 
checkout and launch site operations. 
g. 	 Provide support to operational personnel at the launch site by being available 
to investigate any problem that may arise after the flight vehicle has been 
delivered to the site. 
h. Electrical simulation.
 
The cost information was based on the average Saturn V SDF operation cost.
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TABLE S.1..7.O-I 
MLLV COST SUMMARY-SYSTEqS DEVELOPMENT FACILITY - SINGLE STAGE A [ 
PROGRAM MGOT. CONT. END ITEM ACILITIES LOGISTICS 
B ] c [] (II THOUSA1'MS) 
TOT L 
EMDENT OF COST PART I 
M/H $ 
PART II 
M/H $ 
PART III 
_ $ 
PART IV 
-' $ 
OTHER 
M4/H $ 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
_________ 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
coaD 
MANUFACTURING TECH. 
Q& RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 169,19 
TOTAL COST 6,169 6,169 
1MLLV 
RECURRING COST 
SYSTEMS DEVELOPMENT FACILITY 
BREADBOARD 
SINGLE STAGE 
TABLE 5.1.7.0-II 
Element of Cost Dollars 
Annual Operation 
Engineering 
Operations 
$ 1,727 
4,442 
(1) Total Cost $ 6,169 
(1) This Cost based on Saturn V SDF. 
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5.1.8 Launch Operations 
The launch operations for the single stage are divided into two parts. The first 
part, Table 5.1.8.0-I, represents the costs for the first and second launches 
which are the R&D flight tests. The second part, Table 5. 1.8.0-I1 represents 
the costs for launches of the operational flight vehicles. These parts for the 
single stage vehicle will consist of three major categories: 1) Launch Control, 
2) Launch Pad Operations, and 3) Off Site Support. Figure 5.1.8.0-1 shows 
the costs for each of these categories and indicates the applicable sub-sections 
where the costs are shown in detail. The costs reflected in this section are 
for the launch of one vehicle at a two per year launch rate. Costs for Launch 
Operations include the costs for receiving the vehicles, static firing, refurbishment 
of the launch pad, assembly of the vehicle, checkout, prelaunch test and 
checkout, servicing, launching and refurbishing of the launch pad. 
They also include costs for management of the overall site operations and 
maintenance. 
The costs do not include costs for down range operation. 
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LAUNCH OPERATIONS - SINGLE STAGE - 1 R&D FLIGHT VEHICLE
 
TABLE 5.1.8.0-I 
MLLV COST SUMMARY A J B[] C (IN THOUSA.DS) 
PRDGRAM MNGT. CONT. END ITEM FACILITIES LOGISTICS 
ELEMENT OF COST PART T PART II PART III PART IV TOTALELMN FCS OTHER 
$ M/H $ $ _ 
4___ 
M/H $ 
PROGRAM EXECUTIVE 179 2126 179 2,126 
PROGRAM PLAN.& REPT. 442 5221 442 5,221 
INDUSTRIAL RELATIONS 99 967 99 967 
ENGINEERING 1195 14116 1,195 14,116 
LAB TECHNICIANS 
TOOLING 
PRODUCTION OR OPER 14731 143183 14,731 143,183 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 2845 27649 2,845 27,649 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 720 8314 18771 184948 19,491 193,262 
MATERIAL 73 
 73 
LOGISTIC HARDWARE
 
BURDEN 24 24 
TOTAL MATERIAL. 97 97 
TOTAL OTHER
 
TOTAL COST 8314 185045 193,359 
LAUNCH OPERATIONS - OPERATIONAL VEHICLES (THIRD VEHICLE 
TABLE 5.1.8.0-I AND SUBSEQUENT VEHICLES)
 
MLLV COST SUMMARY A 0 B[ C91 (IN THOUSADTS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 
M'H $ M/H 4$ $ _ $ M/H $ 
PROGRAM EXECUTIVE 82 973 82 973 
PROGRAM PLAN.& REPT. 202 2390 202 2,390 
INDUSTRIAL RELATIONS 45 443 45 44.3
 
ENGINEERING 547 6461 547 6,461
 
LAB TECHNICIANS
 
TOOLING
 
PRODUCTION OR OPER 6743 65539 6,743 65,539 
MANUFACTURING TEST 
Co MANUFACTURING TECH. 
Q& RA 1302 12656 1,302 12,656
 
FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR 329 3806 8592 84656 8,921 88,462 
MATERIAL 33 33 
LOGISTIC HARDWARE 
BURDEN 11 11
 
TOTAL MATERIAL 44 44 
TOTAL OTHER 
TOTAL COST 3806 84700 88,506 
FIXED COSTS - OPERATIONAL FLIGHTS (THIRD VEHICLE AND SUBSEQUENT VEHICLES) 
CONTROL
OPERATIONS
$88,506$13,911 I5- 1.8;
$ss~ os
6.1.8.0 { LAUNCH PAD _ 
IOFF SITE 
SUPPORT D $49,278s..~ 
FIXED COSTS - TWO R&D FLIGHT TEST VEHICLES (INCLUDES ADDTONALCOSTS FOR 9 MONTH CYCLE TIME, INCREASED SEWI INSTRUMENTATION) 
OPERATIONS CONTROL 
$193,359* $30,391
 
LAU;NCHPAD 
$55,310"OrPPRXIATEY5.1.8 O 
OFF SITE 
SUPPORT 
$107.658" 
NOTES: 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
*COSTS SHOWN ABOVE 
INCREASED BY A FACTOR 
OF APPROXIMATELY 2. 18 FOR 
FLIGHT TEST VEHICLES 
FIGURE 5.i. 8.0-1 SINGLE STAGE LAUNCH OPERATIONS COST FLOW DIAGRAM 
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.8.1 Launch Control Center 
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LAUNCH CONTROL CENTER - SINGLE STAGE - 1 R&D FLIGHT VEHICLE 
TABLE 5.1.8.1-I 
ICLV COST SUMMARY A [] BE] C] (Ill THOUSA"DS) 
PROGRA M MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTA 
OF COST PART I PART II PART III PART IVELEMENT OTHERN'H $ M/H $ $ $ M/H $ 
PROGRAM EXECUTIVE 28 334 28 334 
PROGRAM PLAN.& REPT. 70 821 
 70 821
 
INDUSTRIAL RELATIONS 16 152 16 152
 
ENGINEERING 188 2219 188 2,219 
L B TECHNICIANS
 
TOOLING
 
PRODUCTION OR OPER 2315 22505 
 2,315 22-,505 
MANUFACTURING TEST 
MAN UFACTURING TECH. 
Ft Q&RA 447 4345 447 4,345
 
FACILITIES
 
DIRECT DIST
 
TRAINING
 
TOTAL DIRECT LABOR 114 1307 2950 29069 3,064 30,376 
MATERIAL 11 
 11
 
LOGISTIC HARDWARE 
BURDEN 4 4 
TOTAL MATERIA. 
 15 ' 15 
TOTAL OTHER 
TOTAL COST 1307 29084 30,391 
MLLV
 
PART I
 
LAUNCH CONTROL CENTER Z S/S 
ASSEMBLY OR SYSTEM 
CORE STAGE
 
TABLE 5.1.8.1-I 
Element of Cost- Manhours 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
anufacturing Technician 
Total Direct Labor 
188 
2,315 
447 
2,950 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
Total Labor - Part I 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Katerial & Administrative Burden 
Total Material 
TOTAL COST - PART I 

(In Thousands) 
Manhours Dollars 
28 334 
70 82i 
16 152 
114 1,307 
1,307 
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LAUNCH CONTROL CENTER - SINGLE STAGE
 
TABLE 5.1.8.1-III 
MLLV PART 11 COST SEWLtRY UW CW r". .. :-
ELEMENT OF COST 
ENGINEERING 
LAB TECHNICIASP-I$ 
TOOLI MG 
PRODUCTION 
M:; NUFACTURING TEST 
M LN rFA CTURING TECH. 
]Q & R A 
ST)IRECT DIST 
ENGI-NEER-NG 
M/H 
188 2219 
PRODUCTION 
,/H $ 
2315 22505 
447 4345 
447 4345 
TOOLING 
M/H 
TEST 
N/i-_ $ 1./H 
188 
2,315 
447 
447 
TOD AL 
2,219 
22,505 
4 ,345 
4,345 
T,.DI.ECT LABO.gR "188 2219 2762 26850 29,069 
T.CH..NIC ...... 
M&Gi-­ iii 
SL'8TOTAL 
MAT. &ADWMmDE2 
TOTAL MATERiL 
1. 
4 
15 
12i 
4 
15 
TOTVL PART lI %$7 2219 26865 29084 
MLLV 
RECURRING,
 
LAUNCH OPERATIONS
 
LAUNCH CONTROL CENTER - S/S
 
TABLE 5.1.8.1-IV
 
(In Thousands)
 
Element of Cost Manhours Dollars
 
Engineering:
 
Design Support 188 2,219 
TOTAL COST 188 2,219 
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MLLV 
RECURRING
 
LAUNCH OPERATIONS
 
LAUNCH CONTROL CENTER - S/S
 
TABLE 5.1.8.1-V 
(In Thousands)
 
Element of Cost Manhours Dollars 
Operations: 
Launch Vehicle 1,273 12,378 
Technical Support 
Subtotal 
1,042 
2,315 
10,127 
22,505 
Q&RA 
Total Labor 
447 
2,762 
4,345 
26,850 
Material 
Q&RA i1 
Material and Administrative Burden 4 
Total Material 15
 
TOTAL COST 26,865 
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5.1.8.2 Launch Pad 
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LAUNCH PAD - SINGLE STAGE - I R&D FLIGHT VEHICLE. 
TABLE 5.1.8.2-I 
MLLV COST SU1,1MARY A ] Cto (IN ThOU3A:TS) 
FR3ORtM NGtMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 
ELEI4ET OF COST PRT I PART II PART III PART IV OTHEROTHE
'H 

_ _H _ M/H $ -x $ $ M/H $ 
PROGRAM EXECUTIVE 51 608 608 
PROGRAM PLAN.& REPT. 126 1493 1,493 
:NDUSTRIAL RELATIONS 28 277 277 
ENGINEERING 342 4038 342 4,038 
LAB TECHNICIAMNS 
TOOLING 
PRODUCTION OR OPER 4214 40957 4,214 40,957 
MANUFACTURING TEST 
MANUFACTURING TECH.
 
Q& RA 814 7909 814 7,907
 
FACILITIES
 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 205 2378 4370 52904 5,370 55,282 
MATERIAL 21 21 
LOGISTIC HARDWARE 
BURDEN 7 7 
TOTAL MATERIA'L 8 28 
TOTAL OTHER
 
TOTAL COST 2378 52932 55,310 
MLLV 
PART I 
LAUNCH PAD - S/S 
,ASSEMBLY OR SYSTEM 
CORE STAGE 
TABLE 5.1.8.2-I 
(In Thousands) 
Element of Cost M,1axhours Manhours Dollars 
Direct labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
Total Direct Labor 
342 
4,214 
814 
5,370 
Program Executive 51 608 
Prog-ram Planning & Reporting 126 1,493 
Industrial R1elations 28 277 
Total Labor - Part I 205 2,378 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Katerial & Administrative Burden 
Total Material 
TOTAL COST - PART I 2,378 
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TABLE 5.1.8.2-Ill 
MLLV PART 11 COST SU1MMARY 
LAUNCH PAD - S/S 
A. B c [] -,'.iN :H-HS;"2 
ELEMENT OF COST 
ENGINEERING 
M/H $ 
PRODUCTION 
N/H $ 
TOOLING 
M/H $ 
TEST 
M/H M.,/H 
TOTAL 
ENGINEERING 342 4038 342 4,038 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 4214 40957 4,214 40,957 
i4UUFACTURING TEST 
co 
,INUFACTURING TECH. 
Q &R A 
DIRECT DIST 
!,RAINING 
814 7909 814 7,909 
'iA)TLDIRECT LABOR 342 4039 5029 48866 5,370 52,904 
iiA,'ERIAL 
A L, TECHNICIANS 
IT-C NG 
PZ DUCTION 
MP-G TECHNICIAlS 
Q& R 
SUBTOTAL 
MAT. & ;'DM. BUPhE! 
_ 21 
21 
7 
21 
21 
7. 
TOTAL MATERIAL 28 28 
TOTAL PART iI "3ST 4038 48894 52,932 
MLLV 
RECURRING
 
LAUNCH OPERATIONS 
LAUNCH PAD - S/S 
CORE STAGE
 
TABLE 5.1.8.2-IV
 
(In Thousands)
 
Element of Cost Manhours Dollars 
Engineering: 
Design Support 342 4,038 
TOTAL COST 342 4,038 
821
 
MLLV 
RECURRING 
LAUNCH OPERATIONS 
LAUNCH PAD - S/S 
CORE STAGE 
TABLE 5.18.2-V 
Element of Cost 
(In 
Manhours 
Thousands) 
Dollars 
Operations: 
Launch Vehicle 2,318 22,526 
Technical Support 1,896 18,431 
Subtotal 4,214 40,957 
Q&A 814 7,909 
Total labor 5,028 48,866 
Material 
Q&RA 21 
Material and Administrative Burden 7 
Total Material 28 
TOTAL COST 48,894 
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5.1.8.3 Off Site Support 
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OFF SITE SUPPORT COMPLEX - S/S - i R&D FLIGHT VEHICLES
 
TABLE 5.1.8.3-I
 
MLLV COST SUMMARY A [] Bfl C] (IN THOUSAIDS)
 
PRDGRI MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAELEMENT OF COST PART I PART II PART III PART IV TOTALELEMNT _____F CST __________ -OTHER 
K/H Z___ 14/H $s $ $4/ 
PROGRAM EXECUTIVE 100 1184 100 1,184 
PROGRAM PLAN.& REPT. 246 2907 246 2,907 
INDUSTRIAL RELATIONS -55 538 55 538 
ENGINEERING 665 7859 665 7,859 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION OR OPER 8202 79721 8,202 79,721 
MANUFACTURING TEST
 
MANUFACTURING TECH.
 
Q& RA 1584 15395 1,584 i5,395
 
FACILITIES
 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 401 4629 10451 02975 10,852 107,604 
MATERIAL 41 41 
LOGISTIC HARDWARE 
BURDEN 13 13 
TOTAL MATERI AL 54 54 
TOTAL OTHER
 
TOTAL COST 4629 103029 107,658 
MLLV 
PART I 
OFF SITE SUPPORT COMPLEX - S/S 
ASSEMBLY OR SYSTEM 
CORE STAGE 
TABLE 5.1.8.3-II 
(In Thousands) 
Element of Cost Manhours Manhours Dollars 
Direct Labor
 
Engineering 665 
Logistics
 
Laboratory Technician
 
Production 8,202
 
Tooling
 
Manufacturing Test
 
Q&RA 1,58-4
 
Facilities
 
Manufacturing Technician
 
Total Direct Labor 10,451 
Program Executive 100 1,184 
Program Planning & Reporting 246 2,907' 
Industrial Relations 55 
Total Labor - Part I 401 4,629 
Material 
Program Planning & Reporting
 
Industrial Relations
 
Material Subtotal
 
Katerial & Administrative Burden
 
Total Material
 
TOTAL COST - PART I 4,629 
825
 
538 
TABLE 5.1.8.3-II1 
MLLV PART II COST SUMMARY 
OFF SITE SUPPORT COMPLEX - S/S 
flK] IN 
ELEMENT OF COST 
ENGINEERING 
M/H . 
PRODUCTION 
N/H 
TOOLING 
M/H $ 
TEST 
N/H S if/H 
TOTAL 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
665 7859 665 7,859 
PUODUCTION 8202 79721 8,202 79,721 
HIUFACTURING TEST 
3MZ-NUFACTURING TECH. 
m) 
!Q & R A 
tDRECT DIST 
]RAINING 
-i PTL DIRECT LABOR 665 7859 
1584 
9786 
15395 
95116 
1,584 
10,4'51 
15,395 
102,975 
FR~EIA, 
LAB TECHNICIANS 
'IZLDUOTION 
MFG. TECHNICIAKS 
Q & R, Ai 
SUBTOTAL 
1 41 
41 
41 
41 
MAT. & ADM. BURDE:U 13 13 
TOTAL MATERIAL 54 
TOTAL PART ii C'- 7859 95170 103,029 
MLLV 
RECURRING
 
LAUNCH OPERATIONS
 
OFF SITE SUPPORT COMPLEX - S/S
 
TABLE 5.1.8.3-IV
 
(In Thousands)
 
Element of Cost 
 Manhours Dollars
 
Engineering: 
Design Support 665 7;859 
TOTAL COST 665 7,859 
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MLLV 
RECURRING 
LAUNCH OPERATIONS 
OFF SITE SUPPORT COMPLEX - S/S 
TABLE 5.1.8.3-V 
(In Thousands) 
Element of Cost Manhours Dollars 
Operations: 
Launch Vehicle 4,511 43,847 
Technical Support 3,691 35,874 
Subtotal 8,202 79,721 
Q0A 1,584 15,395 
Total labor 9,786 95,116 
Material 
Q8&RA 41 
Material and Administrative Burden 13 
Total Material 54 
TOTAL COST 95,170 
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5.1.9 Launch Site Maintenance 
Launch Site Maintefiance includes the cos ts associated with brick and nortar 
and equipment maintenance for such items as: canals, launch pad, gantry crane, 
unloading crane, service structure, umbilical tower, propellant storage, 
transfer and disposal systems, launch and test control center and the off-site 
support complex. 
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TABLE 5.1.9.0-I
 
MLLV COST SUMMARY 
r -
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS
 
ENGINEERING
 
LAB TECHNICIANS
 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST
 
MANUFACTURING TECH.
 
Q& RA 
FACILITIES 

DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR 
MATERIAL
 
LOGISTIC HARDWARE
 
BURDEN
 
TOTAL MATERIAL 
TOTAL OTHER
 
TOTAL COST
 
LAUNCH FACILITY MAINTENANCE - SINGLE STAGE A l B[:] CO 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
(I' THOUSANDS) 
PART 
M/H_ 
I PART II 
__$ s 
PART III 
H/HOTHER 
PART IV 
$/ N/H 
TOTAL 
8,750 8,750
 
8,750 8,750 
_8,750 8,750
 
MLLV 
RECURRING 
*LAUNCH FACILITY MAINTENANCE 
CORE STAGE
 
(IN THOUSANDS)
 
TABLE 5.-1.9.0-I 
Brick and Monitor $7,000
 
Equipment 1,750 
Total $8,750
 
*Maintenance for six (6) months or for
 
one (1) vehicle.
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5.1.10 Manufacturing Facility Maintenance and Transportation 
Maintenance costs include costs for maintenance of the manufacturing -building, 
the vertical assenmbly building, post manufacturing and stage test building, 
the office building, and the capital equipment. 
Transportation costs include costs for such items as thebarges (for stage 
transportation), the tow vehicle, the land transporter, and the cost for the barge 
trip from the manufacturing facility to the launch site. 
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TABLE 5 .1. 10 . 0-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING 
PRODUCTIOtQ
 
MANUFACTDRING TEST
 
MANUFACTURING TECH. 
Q&RA 
FACILITIES. 

DISTDIRECT 
TRAINING 
TOTAL DIRECT LABOR 

MATERIAL
 
LOGISTIC HARDWARE
 
BURDEN 
TOTAL MATERIAL, 
TOTAL OTHER 
TOTAL COST
 
FACILITIES MAINTENANCE & 
TRANSPORTATION - SINGLE STAGE A [ B E] Ca) (I! THOUSLAYDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART !I PAEi III PART IV OTHER 
N/Hi $ M/H $ $ lea $___ _______ 
_ _,972 3,972 
3,972 3,972 
3,972 3,97? 
MLLV 
NON-RECURRING COST SUMMARY 
SINGLE STAGE 
FACILITIES & TRANSPORTATION 
(DOLLARS IN'THOUSANDS) 
- TABLE 5.1.10.0-1I 
Element of Cost Facilities Equipment Transportation 
Manufacturing Bldg. 
Vertical Assy." Bldg. 
Post Mfg. & Stage Test Bldg. 
Liquid Engine.Mfg. Bldg. 
Office 
4,410 
110 
64 
1,095 
• . 
1,890 
47 
37 
124 
Subtotal 5,679 2,098 
TransportaLion 
'Barge 
Tow Vehicle 
Land Transporter-
Subtotal 
90 
2 
6 
-98 
Totals 
Trarspbrtation 
Equipmenor ". 
Facilities 
Barge Trips * 
MANUFACTURING FACILITIES COST 
98 
2,098 
5,679 
70 
7,945 
Recurring Cost for one vehicle 
or 
six (6)months 3;972 
Barge Trips are estimated 4 per year 
$17,500 X 4 ­ $70,000 
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5.1.11 System Engineering and Integration (SE&1) 
The Systems Engineering and Integration costs per vehicle i'ere based on the 
Saturn V cost data submitted to the Chrysler Corporation in support of the 
"National Space Booster Study." The costs include support activity relative to: 
a. Systems Management 
b. Pre-Flight Analysis and Planning 
c. Post-Flight Data Evaluation 
d. Documentation 
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TABLE 5.1.11.0-I
 
MLLV COST SUMMARY-
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST
 
MANUFACTURING TECH.
 
Q&RA 
FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR 
MATERIAL
 
LOGISTIC HARDWARE
 
BURDEN
 
TOTAL MATERIAL-

TOTAL OTHER 

TOTAL COST 

SYSTEMS EVALUATION & INTERGRATION-S/S 
PROGRAM MGMT. CONT. END ITEM FACILITIES 
PART I PART II PART III 
A E5 B5[] Co 
LOGISTICS 
PART IV 
(I" THOUSA'nS) 
TOTAL 
M/H $ M/H $ $ OTHR 
5.01-_,_0 
5,301 5,301
 
- -
- -= - ____ 
MLLV 
RECURRING COST 
SE&I 
SINGLE STAGE 
(DOLLARS IN THOUSANDS) 
TABLE 5.1.11.0-II 
Element of Cost Dollars 
System Evaluation & Integration $ 5,301 
(1) Total Cost $ 5,301 
(1) Cost based on Saturn V
 
839
 
THIS PAGE INTENTIONALLY LEFT BLANK
 
840
 
5.2 
-NECWWIG-PAWGE BLANK
 
ENGINE MODULE - INJECTION STAGE 
The summary costs for the first unit injection stage - engine module are displayed 
These costs include not only the hardware, but all thein Figure 5.2. 0. 0-1. 
costs associated with launching the stage and maintaining that portion of the facility 
Table 5.2.0.0-I summarized the costassociated with the engine module. 

of the engine module by part and by element of costs for the first R&D flight
 
vehicles.
 
Table 5. 2. 0. 0-II displays (for reference) the costs for the first operational vehicle
 
(third unit).
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ENGINE MODULE - 1 R&D FLIGHT VEHICLES 
TABLE 5.2.0.0-I 
MLLV COST SUMMARY A [- B[] Cfl (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE8 LOGISTICS TOTALPART IV OTHER
PART II PART III
ELEMENT OF COST PART I 
___H $ M/H $ $ $ $ M/H $ 
PROGRAM EXECUTIVE 12 135 12 135
 
PROGRAM PLAN.& REPT. 29 340 29 340 
INDUSTRIAL RELATIONS 5 59 5 59 
ENGINEERING 1073 8858 L9 226 1,092 9,084 
LAB TECHNICIANS 27 244 27 244
 
TOOLING 
 32 525 
 32 525
 
PRODUCTION 
 1340 16353 1,340 16,353 
MANUFACTURING TEST 28 446 26 446
 
MANUFACTURING TECH. 
 12 160 
 12 160
 
Q& RA 154 1530 154 1,530
 
FACILITIES 
_1 
 1434 12 1,434 
DIRECT DIST 154 1478 154 1,478 
TRAINING 
 8 82 
 8 82
 
TOTAL DIRECT LABOR 
 46 534 2828 29676 1, 1434 19 226 2,905 31,870 
MATERIAL 1800 

_1,8oo
 
LOGISTIC HARDWARE 
 1071 1,071 
BURDEN 576 365 941 
TOTAL MATERIAL 2376 1436 3,812 
TOTAL OTHER 365 365
 
TOTAL COST 534 32052 1434 1662 365 36,047 
ENGINE MODULE - OPERATIONAL VEHICLES 
(THIRD VEHICLE AND SUBSEQUENT VEHICLES) 
TABLE 5.2.0.0-Il 
MLLV COST SUARY A [] Bfl c[] (IN THOUSAIDS) 
PROGRAM MOMT. CONT. END ITEM FACILITIE_ LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 
M H $ M/H $ $ $ OHR M/H$ 
PROGRAM EXECUTIVE 12 135 12 135 
PROGRAM PLAN.& REPT. 29 340 29 340 
INDUSTRIAL RELATIONS 5 59 5 59 
ENGINEERING 393 3521 Lc 226 412 3,747 
LkBA TECHNICIANS 27 244 27 244 
TOOLING 32 525 32 525 
PRODUCTION 875 9835 875 9,835 
MANUFACTURING TEST 28 446 28 446 
0o MANUFACTURING TECH. 12 160 12 160 
w Q& RA 154 1530 154 1,530 
FACILITIES 12 1434 12 1,434 
DIRECT DIST 154 1478 154 1.478' 
TRAINING 148 82 148 82 
TOTAL DIRECT LABOR 46 534 1823 17821 1i 1434 L9 226 1,900 20,015 
MATERIAL 1728 1,728 
LOGISTIC HARDWARE 1071 1,071 
BURDEN 576 365 941 
'TOTAL MATERIAL 2304 1436 3,740 
TOTAL OTHER 365 365 
TOTAL COST 534 20125 1434 1662 365 24,120 
One Module 
Inj. Stage$36,047 
1 5.2.0. 0 
Sfruckiree$7,881
 
5.2.1.o 
Systemns 
$7,485 
5.2 .2.0 
Engnes 
iEFc. & Tns. NOTES: 
| DOLLARS ARE IN THOUSANDS. 
$1,310 IN LOWER RIGHT CORNER[NUMBERS 
] DESIGNATE APPLICABLE SECTION 
. NUMBER FOR COST DETAILS. 
*FIIUT OPERATIONAL UNIT COSiT WHICH DIFFEM 
SIGNIFICANTLY FROGM THOSE OF FIIST R&D FLIGHT 
UNIT 
FIGURE 5.2.0.0-1 ENGINE MODULE INJECTION STAGE COST FLOW DIAGIRAMV 
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5.2.1 Structures - Injection Stage Engine Module 
The first unit production cost for the structural components of the engine module 
are displayed in Figure 5.2. 1. 0-1. The cost details of the structural components 
are contained in appropriate subparagraphs as indicated. Table 5. 1. 1. 0-I is a 
total cost summary of these structures. 
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TABLE 5.2.1.0-I 
MLLV COST SUMMARY TOTAL STRUCTURE-ENGINE MODULE A E] B ] C ] (I" THOUSLADS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
ELEMENT OF COST PART I PART II PART III PART
=OTHER IV -I TOTAL 
M/H $ M/H $ $ $ M/H $ 
PROGRAM EXECUTIVE 7 73 7 73 
PROGRAM PLAN.& REPT. 16 185 16 185 
INDUSTRIAL RELATIONS 3 32 3 32 
ENGINEERING 70 814 
_ 1 123 81 937 
LAB TECHNICIANS 15 133 15 133 
TOOLING 17 177 17 177 
PRODUCTION 295 2,869 295 2,869 
MANUFACTURING TEST 14 135 14 135 
00 MANUFACTURING TECH. 7 87 7 87 
Q& R A 83 830 83 830 
FACILITIES 7 67 7 67 
DIRECT DIST 84 803 - 84 803 
TRAINING 5 44 5 44 
TOTAL DIRECT LABOR 26 $290 590 $5,892 7 $67 11 $123 634 $6.372 
MATERIAL 540 540 
LOGISTIC HARDWARE 586 586 
BURDEN 182201383 
TOTAL MATERIAL 
__ 
_$722 $787 $1,509 
TOTAL OTHER 
TOTAL COST $290 $6,614 $67 $910 $7,881 
!5.2.1.1 
DLSRE U5.5..2. STKOUA 
NUMBEFOLSTD 
AL. 
l IGURE~~~~~~~~~~ TRCUE2.E1.4MDLW ~G5..i 8474 CS 
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5.2.1.1 Forward Skirt - Injection Stage Engine Module 
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TABLE 5.2.1.1-I 
MLLV COST SUMMoARY FORWARD SKIRT - ENGINE MODULE A [ BE] C ] (IN THOUSMA20S) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
EL4ENT OF COST PART I PART II PART III PART IV OTHER TOTAL 
M/H $ M/H $ $ ' $ M/H $ 
PROGRAM EXECUTIVE 1 7 1 7 
PROGRAM PLAN. & REPT. 2 19 2 19 
INDUSTRIAL RELATIONS 3 3 
ENGINEERING 2 20 3 2 23 
LAB TECHNICIANS 3 3 
TOOLING 2 21 2 21 
PRODUCTION 35 338 35 338 
MANUFACTURING TEST 2 16 2 16 
MANUFACTURING TECH. 1 10 1 10 
L& Q& RA 9 95 9 95 
FACILITIES 1 8 1 8 
DIRECT DIST 10 95 10 95 
TRAINING 1 5 1 5 
TOTAL DIRECT LABOR 3 $29 62 $603 1 $8 $3 66 $643 
MATERIAL 136 136 
LOGISTIC HARDWARE 14 14 
BURDEN 46 5 51 
TOTAL MATERIAL $182 $19 $201 
TOTAL OTHER 
TOTAL COST $29 785 $8 $22 $844 
MLLV 
PART I 
FORWARD SKIRT-E/M 
ASSEMBLY OR SYSTEM 
TABLE 5.2.1.1-11 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA-
Facilities 
Manufacturing Technician 
1,661 
251 
332 
34,790 
2,137 
1,618 
9,831 
801 
873 
Total Direct Labor 52,294 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
628 
1,569 
340 
$ 7,411 
18,528 
3,304 
Total Labor - Part I 2,537 $29,243 
Material 
Program Planning & Reporting 
Industrial Relations 
31 
34 
Material Subtotal 
Material & Adminisrative Burden 
Total Material 
65 
22 
87 
TOTAL COST - PART I $29,330 
851 
TABLE 5.2.1.1-111 
MLLV PART II COST SbI4ARY FORWARD SKIRT- E/M E BE] C [ (IN THOUSANDS) 
E L EMENT O F ' COS TELEMENT OF C037 
ENGINEERING 
M/H $ 
PRODUCTION 
_ _ 
N/H $ _ 
TOOLING 
_ _ _ 
2/H $ 
TEST 
_ _ _ 
2/H $ M/H 
TOTAL 
_ _ _ 
$ 
_ _ 
ENGINEERING 
LAB TECHNICIANS 
2 19 
3 
2 " 19. 
3 
TOOLING 
PRODUCTION 35 338 
2 21 2 
35 
21 
338 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q & R A 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LAi:R 2 
1 
23 
1 
9 
9 
54 
10 
85 
83 
5 
521 
1 
1 
4 
6 
7 
34 
2 
1 
3 
16 
1 
4 
5 
26 
2 
1 
10 
11 
63' 
16 
11. 
96 
95 
5 
604 
MATERIAL 
LAB. TECHNICIANS 
TOOLING 
1 
4 
1 
4 
/ 
PRODUCTION 
MFG. TECHNICIA=S 
Q& RA -
SUBTOTAL 
MAT. & ADM. BRDt:1 
TOTAL MATERI 
1 
1 
127 
1 
2 
130 
45 
'175 
4 
1 
5 
127 
1 
2 
135 
46 
181 
TOTAL PART I C05S 24 696 39 26 785 
MLLV 
PART II 
ENGINEERING 
FORWARD SKIRT - EM 
ASSEMBLY OR SYSTEM 
TABLE 5.2.1.1-IV 
Element of Cost Manhours Dollars 
Design Dcve Iopment. 1,627 $19,215 
Roi"ablit.y Erigioori ng 
(1) Subltotal 
34 
1,661 
401 
19,616 
i2S Laboratory Technicians 
SubLotal 
332 
1,993 
3,227 
22,843 
(3) Q&RA 66 642 
Total Engineering Labor 2,059 $23,485 
Material 
(4) Lab. Tech. $ 697 
(5) Q&RA 
Subtotal 
20 
717 
(b' Material & Adm. Burden 
rot,al MaLori al 
',.I W ',niotal orhig Gous L 
244 
961 
$24,446 
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LLV 
PART II 
MANUFACTURI NG 
PRODUCTION 
FORWARD SKIRT - EM 
ASSEMBLY OR SYSTEM 
1ST UNIT COST
 
TABLE 5.2.1.1-V 
Elomonet of Cost 	 Manhours Dollars 
(1) Fabrication & Assembly 	 24,529 $ 238'422 
(2) MiscellaneoLs Charges 	 1,93. 18.596 
(3) 	 Mtailtali & Add in Scope Changes 270 2,622 
Nubt ota I 26,72 259,641 
(4) Toot & Production Planning 	 8,078 78,515 
Subtotal 	 34,790 338,156
 
(5) Direct Distributable 	 A 51,g....B44B
 
Subtotal 	 43,338 421,240 
(6) Training 	 477 4,634 
43,814 425,874Subtotal 
8,763 	 85,174
(7) Q&RA 
(8) Mfr. Tech. 	 832 
53,409 $ 520,879Tot.al PrOdULIi Labor 
Ma trl a I 
$ 126,876(9) Raw Matrial & SLandards 
2,629
(io) Q&RA 
(11) Mfrg. Tel'ch. 	 1_,W_5T 
130,962Mator al Subtol a] 
(12) Material & A]m. Burden 	 4,27 
Total Material 	 175,488
 
Total Production Cost 	 $ 696,367 
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MLLV 
PART II 
MANUFACTURING 
TOOLING 
FORWARD SKIRT - EM 
ASSEMBLY OR SYSTEM 
IST UNIT COST 
TABLE 5.2.1.1-VI 
Element of Cost Manhours Dollars 
(1) Sustaining Tooling 2,137 $ 20,772 
(2) Direct Distributab-le 
Subtotal 
684 
2,821 
6,647 
27,418 
(3) Training 31 301 
Subtotal 2,852 27,719 
(4) Q&RA 570 5,543 
Total Tooling Labor 3,422 $ 33,262 
Mahorial 
(5) Tooling $ 3,740 
(6) Q&RA 170 
Subtotal 3,910 
(7) Material & Adm. Burden 1,330 
Total Material 5,240 
Total Tooling Cost $ 38,502 
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PART II 
MANUFACTURING
 
MANUFACTURING TEST
 
FORWARD SKIRT - EM 
ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 5.2.1.l-VII
 
Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

(3) 	Training 

Subtotal (C) 

(4) Mfg. Tech. 

Subtotal (D) 

(5) Q&RA 

Total Mfg. Test Labor 

Material
 
(6) Q&RA 
(7) Mfg. Tech. 
Subtotal (E) 
(8) Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost 

Manhours Dollars 
1,226 $11,917 
392 3,813 
1,618 15,730 
518 5,033 
2,136 20,763 
23 227 
2,159 20,990 
41 484 
2,200 21,474 
432 4,198 
2,632 25,672 
130 
72 
202 
68 
270 
$25,942 
856
 
MLLV 
PART III
 
FACILITY LABOR 
FOIMARD SKIRT - EM 
ASSEMBLY OR SYSTEM 
.IST-UNIT COST
 
TABLE 5.2.1.1-VIII
 
ElemenL of Cost Manhours Dollars
 
(1) Direct Labor Hours 801 $7,786
 
TOTAL FACILITY LABOR COST 801 $7,786
 
857
 
MLLV 
PART IV 
LOGISTIC LABOR 
FOIARD SKIRT - ENM 
ASSEMBLY OR SYSTEM 
TABLE 5.2.1.1-IX 
l:itmeo L of Cost, Manhours Dollars 
(1) 
(0) 
;ngineering 
Hardware 
251 $ 2,964 
14,056 
() Material & Adm. Burden 4,779 
Total Material 
Total Logistic Cost 
$18,835 
$21,799 
858
 
51.2 LH2 Tank - Injection Stage Engine Module 
859
 
_______ 
TABLE 5.2.1.2-1
 
MLLv COST SUMMARY 
ELEMENT OF COST 
___ T OF _OST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 

LAB TECHNICIANS 
TOOLING 

PRODUCTION 

MANUFACTURING TEST 

m MANUFACTURING TECH. 
Q & R A 

FACILITIES 

DIRECT DIST 
TRAINING 

TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 

BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST 

COS 

LH2 TANK - ENGINE MODULE 
PROGRAM MGMT. CONT. END ITEM 
PART I PART II 
NH/H $ /H $ 
1 17 
4 42 
1 7 
13 147 
3 24 
4 42 
70 684 
3 32 
2 21 
20 197 

20 191 
1 10 
6 $66 136 $1,348 
135 
46 

$ 181 
$66 : 1,529 
I 
-TA 

VACILITIE 
PART III 
$  
2 16 
2 $16 
-
$16 

A [] BE] Cj] 
LOGISTICS 
PART IV OTHER 
$ 
2 22 
2 $22 

105 

36 

141 
$163 

M/H 
1 
A 

1 
15 

3 
4 
70 

3 
2 
20 

2 
20 

1 
146 

(Ill THOUSANDS) 
TOTAL 
$ 
17 
42
 
7 
169
 
24
 
42 
684
 
32 
21
 
197
 
16
 
191
 
10 
$1,452
 
135 
105
 
82
 
322 
$1,774
 
MLLV 
Element of Cost 
PART I 
LH2 TANK - E/M 
ASSEMBLY OR SYSTEM 
TABLE 5.2.1.2-I 
Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
12,461 
1,879 
2,492 
70,326 
4,320 
3,272 
20,238 
1,620 
1,766 
Total Direct Labor 118,374 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
1,420 
3,551 
769 
$16,775 
41,940 
7,479 
Total Labor - Part I 5,740 $66,194 
Material 
Program Planning & Reporting 
Industrial Relations 
71 
77 
Material Subtotal 148 
Material & Administrative Burden 50 
Total Material 198 
TOTAL COST - PART I $66,392 
861 
___ 
______ 
TABLE 5.2.1.2-1I1
 
MLLV PART II Cos: SCqc4ARY LH2 TANK - E/M A B [] C (IN THOUSANDS) 
ENGINEERING PRODUCTION TOOLING TEST TOTALELEMENT OF COST 
M/H $ M/H $ M/H $ M/H $ M/H $ 
ENGINEERING 12 147 
 12 147 
LAB TECHNICIA.NS 2 24 2 24 
TOOLING 
 4 42 4 42 
PRODUCTION 70 684 
 70 684
 
MANUFACTURING TEb7 
 3 32 3 32 
MANUFACTURING TECH. 2 20 1 2 21 
Q & R A 1 5 18 172 1 11 1 9 21 197 
DIRECT DIST 17 168 2 13 1 10 20 191 
TRAINING 1 9 1 1 1 ii 
0) TOTAL DIRECT LAR 15 176 108 1,053 7 67 5 53 135 1,349 
MATERIAL 
LAB. TECHNICIANS 5 
TOOLING 8 8 
PRODUCTION 113 
 113
 
MFG. TECHNICIA-2_ 33
 
Q& R A 5 5 
SUBTOTAL 5 121 8 134 
MAT. & ADM. :2 41 346 
TOTAL MATERIA 7 162 11 
 180
 
TOTAL PART "- C:- 183 1,215 
 78 52 1,529
 
MLLV 
PART II 
ENGTNEERING 
LH9 TANK -EM 
ASSEMBLY OR SYSTEM 
TABLE 5.2.1.2-IV 
Element of Cost Manhours Dollars 
Design Development 12,203 $144,117 
258 3,047Re] labiliy Erg ineering 
12,461 147,164(I) Ltiblo.al 
.. Technicians 	 2,492 24,222'2 Laboratory 
171,386Subtotal 14,953 
498 4,841(3) Q&RA 

Total Engineering Labor 	 15,451 $176,227
 
Material 
(4) Lab. 	Tech. $ 5,233
 
(5) Q&RA 149 
Subtot al 5,382 
(6) 	 Material & Adm. Burden 1,830 
Total Materital 7,212 
Total Eginourig Cost $183,349 
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I4LLV 
PART II 
MANUFACTURING 
PRODUCTION 
LH2 TANK-EM 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.1.2-V 
Element of Cost Manhours Dollars 
(I) Fabrication & Assembly 49,584 $ 481,956 
(2) Miscellaneous Chargos 3,868 37,592 
(3) Matain & Add in Scope Changes 45 5301 
Subtota I 53,997 524,850 
('I) Tool & Pi'oduction PLanning 16,329 158,714 
Subtotal 70,326 683,564 
(5) Direct Distributable 7279 167,952 
Subtotal 87,605 851,515 
(6) Training 964 9366 
Subtotal 88,568 860,882 
(7) Q&RA 17,714 172,176 
(8) Mfg. Toch. ",8Y -97r 
Tolal Produclton Labor 107,964 $1,052,930 
Ma tori a] 
(9) Raw Material & Starar'ds $ 112,833 
(Io) Q&tA5,314 
(I I) Mfg. loch. 2,945 
Material Subtotal 121,092 
(12) Material & Adm. Burden 41,172 
Total Material 162,263 
Total Production Cost $1,215o,193 
864
 
MLLV 
PART II 
MAN UFACTURING 
TOOLING 
LH2 TANK -EM 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.1.2-VI 
Elemont of Cost Manhours Dollars 
(1) Sustaining Tooling 4,320 $ 41,990 
(2) Direct Distributable 1,382 13,437 
(3) 
Subtotal 
Training 
5,702 
63 
55,427 
609 
Subtotal 5,765 56,036 
(4) Q&RA 1,153 11,207 
Total Tooling Labor 6,918 $ 67,243 
Material 
(5) Tooling 7,560 
(6) Q&RA 346 
Subtotal 7,906 
(7) Material & Aim. Burden 2,688 
Total Material 10,594 
Tol.al Tooling Cost $ 77,837 
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PART II 
MANUFACTURING 
MANUFACTURING TEST 
LH 2 TANK-EM 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.1.2-VII 
Element of Cost 
Component Test 
Component Test Planning 
(1) 	Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

(3) 	Training 

- Subtotal (C) 

(4) 	Mfg. Tech. 

Subtotal (D) 

(5) 	 Q&RA 
Total Mfg. Test Labor 

Material
 
(6) 	 Q&RA 
(7) 	Mfg. Tech. 

Subtotal (E) 

(8) Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost 

Manhours Dollars 
2,479 $24,096 
793 7,710 
3,272 31,806 
1,047 10,178 
4,319 41,984 
48 462 
4,367 42,446 
83 979 
4,450 43,424 
873 8,488 
5,323 $51,912 
262 
145 
407 
138 
545 
$52,457 
866
 
MLLV 
PART III 
FACILITY LABOR 
LH2 TANK -EM 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.1.2-VIII 
ElemenL of Cost Manhours Dollars 
(I) Direct Labor Hours 1,620 $15,746 
TOTAL FACILITY LABOR COST 1,620 $15,746 
867
 
MLLV 
PART IV 
LOGISTIC LABOR 
Lii TAflZ--EM 
ASSEMBLY OR SYSTEM 
TABLE 5.2.1.2-IX 
Element of Cost Manhours Dollars 
(1) Engineering 1,879 $ 22,191 
(2) 
(3) 
Hardware 
Material & Adm. Burden 
Total Material 
105,224 
35,776 
$141,000 
Total Logistic Cost $163,191 
868
 
5.2.1.3 LOX Tank - Injection Stage Engine Module 
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TABLE 5.2.1.3-I 
MLLV COST SUMMARY LOX TANK - ENGINE MODULE 
PROGRAM MGMT. CONT. END ITEM 
ELEMENT OF COST PART I PART II M/ 
1/H $ M/H $ 
PROGRAM EXECUTIVE 1 13 
PROGRAM PLAN. & REPT. 3 33 
INDUSTRIAL RELATIONS 1 6 
ENGINEERING 13 147 
LAB TECHNICIANS 3 24 
TOOLING 3 2 
FACILITIES 
PART III 
mwOTHER 
$ 
A 
LOGISTICSPART IV 
$ 
2 22 
23 
BE] C ] 
OTHER 
M/H 
1 
3_ 1 
15 
3 
(IN THOUSAPDS) 
$ 
13 
6 
169 
24 
2 
PRODUCTION 53 514 53 514 
MANUFACTURING TEST 2 24 2 24 
MANUFACTURING TECH. 1 16 1 16 
o 
o 
Q& RA 
FACILITIES 
15 149 
1 12 
15 
1 
149 
12 
DIRECT DIST 
TRAINING 
15 
1 
144 
8 
15 
1 
144 
8 
TOTAL DIRECT LABOR 5 $42 106 $1,058 1 $12 2 $22 114 $1,144 
MATERIAL 
LOGISTIC HARDWARE 
55 
105 
55105 
BURDEN 18 36 54 
TOTAL MATERIAL 73 $141 $ 214 
TOTAL OTHER 
TOTAL COST $52 $1,131 $12 $163 $1,358 
MLLV 
Element of Cost 
PART I 
LOX TANK 
ASSEMBLY OR SYSTEM 
TABLE 5.2.1.3-II 
Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
12,461 
1,879 
2,492 
52,880 
3,248 
2,460 
15,342 
1,218 
1,327 
Total Direct Labor 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
1,120. 
2,799 
606 
13,222 
33,059 
5,894 
Total Labor - Part I 4,525 $52,175 
Material 
Program Planning & Reporting 
Industrial Relations 
56 
61 
Material Subtotal 117 
Material & Administrative Burden 
Total Material 
40 
157 
TOTAL COST - PART I $52,332 
871 
TABLE 5.2.1.3-Ill
 
ILLV PART II COST SUtV4AY LOX TANK - E/M A [] B E] C ] (IN THOUSANDS)
 
ENGINEERING PRODUCTION TOOLING TEST TOTALELEMENT OF COST________ 
___ __________ELEMENT OF COST M/H $ M/H $ M/H $ MIH $ M/H $ 
ENGINEERING 12 147 12 147. 
LAB TECHNICIANS 2 24 2 24 
TOOLING 3 32 3 32 
PRODUCTION 53 514 5& 514 
MANUFACTURING TEST 2 24 2 24 
MANUFACTURING TECH. 1 "-15 1 1 16 
Q & R A 1 5 13 130 1 8 1 6 16 149 
DIRECT DIST 13 126 1 10 1 8 15 144
 
TRAINING 1 7 1 1 1 8
 
TOTAL DIRECT LABOR 15 176 81 792 5 51 4 39 105 1.058
 
MATERIAL 
LAB. TECHNICIANS 5 5 
TOOLING 6 6 
PRODUCTION 37 37
 
MFG. TECHNICIAINS 2 9.
 
Q& RA 4 4
 
SUBTOTAL 5 43 6 54
 
MAT. & ADM. URD.l., 2 15 2 19
 
TOTAL MATERIAL 7 58 8 73
 
TOTAL PART T7 CO. 183 850 59 39 1,131
 
MLLV 
PART II
 
ENGINEERING
 
LOX TANK -EM 
ASSEMBLY OR SYSTEM
 
TABLE 5.2.1.3-IV
 
Element of Cost 	 Manhours t Dollars 
Design Development 12,203 144,117
 
Rel iability Engineering 258 3,047
 
(1) Subtotal 	 12,461 147,164
 
U%' Laboratory Technicians 	 2,492 24,222
 
Subtotal 	 14,953 171,386
 
(3) Q&RA 	 498 4,841
 
Total Engineering Labor 15,451 $176,227
 
Material
 
(4) Lab. 	Tech. $ 5,233
 
(5) 	 Q&RA 149 
Subtotal 5,382 
(W) 	Material & Adm. Burden 1,830 
Total Material 7,212. 
Total Engineering Cost $183,349 
873
 
MLLV 
PART II 
MANUFACTURENG 
PRODUCTION 
LOX TANK -EM 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
ELement of Cost Manhours Dollars 
(i) Fabricalion & Assembly 37.284 362.400 
(2) Miscellaneous Charges 2,908 28.267 
(3) Maintain & Add in Scope Changes 410 3,986 
Subtotal 40,602 394,653 
(4) Tool & Production Planning 12,278 319.343 
Subtotal 52,880 513,996 
(5) Direct Distributable 209SS3 l.2A42 9 
Subtotal 65,873 640,285 
(6) Training 725 7014.3 
Subtotal 66,598 647,328 
(7) Q&RA 13.320 129,466 
(8) Mfg. Tech. 1,265 14,943 
Total Production labor 81,182 $ 791,737 
Ma t.rial 
(9) Raw Mat.tria] & Standards $ 370137 
(10) Q&RA 30996 
(II) Mf1g. Tech. 
Materi al Subtotal 43,347 
(12) Material & Adm. Burden 24238 
Total Material 
Total Production Cost $ 849822 
874
 
MLLV 
PART II 
MANUFACTURING 
TOOLING 
LOX TANK- EM 
Elemont of Cost 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.1.3-VI 
Manhours Dollars 
(1) Sustaining Tooling 3,24a8 $ 31,571 
(2) Direct Distributable 1,039 10,102 
Subtotal 4,287 41,673 
(3) Training 47 458 
Subtotal 4,334 42,131 
(4) Q&RA 867 8,425 
Total Tooling Labor 5,201 $ 502556 
Matorial 
(5) Tooling 5,684 -
(6) Q&RA 260 
Subtotal 5,944 
(7) Material & Adm. Burden 2,021 
Total Material 7,965 
Total Tooling Cost $ 58,521 
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MLLV 
PART IIi 
MANUFACTURING 
MANUFACTURING TEST 
LOX TANK-EM 
ASSE4BLY OR SYSTEM
 
IST UNIT COST
 
TABLE 5.2.1.3-VII
 
Element'of Cost 

Component Test 

Component Test Planning 

(1) Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

(3) Training 
Subtotal (C) 

(4) 	Mfg. Tech. 

Subtotal (D) 

(5) Q&RA 
Total Mfg. Test Labor 

Material
 
(6) Q&RA 

(7) Mfg. Tech. 

Subtotal 	 (E) 
(8) 	Materia] & Adm. Burden 

Tota] Material 

Total Mfg. Test Cost 

Manhours Du IIars 
1,864 18,118 
596 5,797 
2,460 23,915 
787 7,653 
3,247 31,568 
36 347 
3,293 31,915 
62 736 
3,345 32,651 
657 6,382 
4,002 39,033 
197 
109 
306 
104 
410 
$39,443 
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MLLV 
PART III 
FACILITY LABOR 
LOX TANK -EM 
ASSEMBLY OR SYSTEM 
.ST UNIT COST 
TABLE 5.2.1.3-VIII 
ElemcnL of Cost Manhours Dollars 
(1) Direct Labor Hours 1,218 $11,839 
TOTAL FACILITY LABOR COST 1,218 $11,839 
877
 
IIILV 
PART IV 
LOGISTIC LABOR 
LOX TANK -EM 
ASSEMBLY OR SYSTEI 
TABLE 5.2.1.3-IX 
Element of Cost Manhours Dollais 
(I) 
(2) 
(3) 
Engineering 
Hardware 
Material & Adm. Burden 
Total Material 
1-879 $ 22,191 
105,224 
35,776 
$141,000 
Total Logistic Cost $163,191 
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5.2.1.4 Tunnels - Injection Stage Engine Module 
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TABLE 5.2.1.4-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
TUNNELS - ENGINE MODULE 
PROGRAM MGMT. CONT. END ITEM 
PART I PART II 
M/H $ N/H $ 
1 5 
FACILITIE 
PART III:v 
_ $ 
A E5 B[Cc] 
LOGISTICS 
PART IV OTHER 
$ 
(III THOUSANDs) 
TOTAL 
M/H 
1 5 
PROGRAM PLAN. & REPT. 1 13 1 13 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
2 
8 
2 
98 
16 
1 15 4 
2 
2, 
113 
16 
TOOLING 1 10 1 10 
PRODUCTION 
MANUFACTURING TEST 
17 
1 
165 
8 
17 
1 
165 
8 
00 
0 
MANUFACTURING TECH. 
Q& RA 5 
5 
49 
5 
5 
5 
49 
FACILITIES 
DIRECT DIST 
TRAINING 
5 46 
3 
4 
5 
4 
46 
3 
TOTAL DIRECT LABOR 2 $20 39 400 $4 i1 $ I 37 439 
MATERIAL 13S13 
LOGISTIC HARDWARE 
BURDEN 5 
70 
24 
70 
29 
TOTAL MATERIAL 
TOTAL OTHER 
$18 $ 94 $112 
TOTAL COST $20 3418 $4 $109 $551 
MLLV 
RECURRING' 
PART I 
TUNNELS - E/M 
ASSEMBLY OR SYSTEMTABLE 5.2.1.4-Ij 
Element of Cost anhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
8,308 
1,252 
1,662 
16,977 
1,043 
791 
5,097 
391 
426 
Total Direct Labor 35,947 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
431 
.1,078 
234 
$ 5,094 
12,736 
2,271 
Total Labor - Part I 1,743 $20,101 
Material 
Program Planning & Reporting 
Industrial Relations 
22 
23 
Material Subtotal 45 
Material & Administrative Burden 15 
Total Material 60 
TOTAL COST - PART I $20,161 
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TABLE 5.2.1.4-I11 
MLLV PART II COST SUMARY TUNNELS- E/M A [] B [] C (IN THOUSANDS) 
ELEME2NT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 
_____ 
M/H $ M/H $ M/H $ M!H $ M/H $ 
ENGINEERING 8 98 8 98 
LAB TECHNICIANS 2 1'6 2 16 
TOOLING - 1 10 1 10 
PRODUCTION 17 165 r 17 165 
MANUFACTURING TEST 1 8 1 8 
MANUFACTURING TECH. 1 5 1 1 6 
Q & R A 3 4 41 3 2 4 49 
DIRECT DIST 4 41 1 3 2 5 46 
TRAINING 2 2 
o0 TOTAL DIRECT LAB:R 10 117 26 254 2 16 1 13 A00 
MATERIAL 
LAB. TECHNICIANS 3 
_ _ 3 
TOOLING 6 2 8 
PRODUCTION 1 1 
MFG. TECHNICIAN.S 
Q& RA 1 1 
SUBTOTAL 3 8 2 13 
MAT. & ADM. BPLE: 1 3 1 5 
TOTAL MATERIAL 
-4 1ii 3 18 
TOTAL PART IT cc:: 121 265 19 13 418 
MLLV 
PART II 
ENGINEERING 
TUNNELS - E/M 
ASSEMBLY OR SYSTEM
 
TABLE 5.2.1.4-IV
 
Element of Cos Manhours Dollars 
Design DevolopmentL 8,136 $ 96,086 
Re iability Engineering 	 172 2.031 
(I) Subtotal 8,308 98,117 
Q) Laboratory Technicians 1,662 16,155 
Subtotal 9,965 114,273 
(3) Q&RA 	 332 3,227
 
Total Engineering Labor 10,297 $117,500
 
Material
 
(4) Lab. 	Tech. $ 3,490
 
(5) QRA 	 100
 
Subtotal 	 3,590
 
1,221(b) 	 Material & Adm. Burden 
Totai Matori a] 4,811 
Total Enginooring Cost $122,312 
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MLLV 
PART II 
MANUFACTURING 
PRODUCTION 
TUNNELS -EM -
ASSEMBLY OR SYSTEM 
1ST UNIT COST. 
Eloment of Cost 
TABLE 5.2.1.4-V 
Manhours Dollars 
(I) 
(2) 
(3) 
Fabrical.ion & Assembly 
Miscellaneous Charges 
Maint-ain & Add in Scope Changes 
1970$ 
934 
132 
I16,348 
9,075 
1,279 
Subtota] 13,035 126,702 
(4) Tool & Production PLanning 39942 38,314 
Subtotal 16,977 165,016 
(5) Direct Distributable A, _ 
Subtotal 21,148 205,560 
(6) Training 233 2.261 
Subtotal 21,381 207,821 
(7) Q&RA 
(8) Mfg. Toch. _ 
4 276 
06 
41,564 
4,797 
Total ProducLion lMbor 26,063 $ 254,182 
Materi1al 
(9) 
(10) 
(I1) 
Raw Mat.orial 
Q&RA 
Mff,. Toech. 
& Standards $ 5,716 
1,283 
71 
MaLerial Subtotal 7,710 
(12) Material & Adm. Burden 2,621 
Total Material 10,331 
Total Production Cost $ 264s,513 
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MLLV 
PART II 
MANUFACTURING 
TOOLING 
TUNNELS -EM 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5. 2 .1.4-VI 
Elemont of Cost Manhours Dollars 
(1) Sustaining Tooling 1,0l43 $ 10,138 
(2) Direct Distributable 334 3,243 
Subtotal 1,377 13,381 
(3) Training 15 .147 
Subtotal 1,392 13,528 
(4) Q&RA 278 2,705 
Total Tooling Labor 1,670 $ 16,233 
MaLoria] 
(5) Tool ing $ 1,825 
(6) Q&cRA 
Subtotal 
84 
1,909 
(7) Material & Adm. Burden 649 
Total Material 
Tot.al Tooling Cost $ 
2,558 
18,791 
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PART II
 
MANUFACTURING
 
MANUFACTURING TEST
 
TUNNELS 	- EM 
ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 5.2.1.4-VII
 
Element-of Cost 

Component Test 

Component Test Planning 

(1) Subtotal (A) 

(2) Direct Distributable 

Subtotal (B) 

(3) 	Training 

Subtotal (C) 

(4) Mfg. 	Tech. 

Subtotal (D) 

(5) Q&RA 

Total Mfg. Test Labor 

Material
 
(6) Q&RA 

(7) 	Mfg. Tech. 

Subtotal (E) 

(8) 	Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost 

Manhours Dollars
 
599 $ 5,822
 
192 1,862
 
791 7,684
 
253 2,458
 
1,044 10,142
 
11 ill
 
1,055 10,253
 
20 236
 
1,075 10,489
 
211 2,050
 
1,286 $12,539
 
63
 
35
 
98
 
33
 
131
 
$12,670
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MLLV 
PART III
 
FACILITY LABOR
 
TUNNELS - EM 
ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 5.2.1.4-VIII
 
Elemont of Cost Manhours Dollars
 
(1) 	 Direct Labor Hours 391 $3,800
 
TOTAL FACILITY LABOR COST 391 $3,800
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M14JV 
PART IV 
LOGISTIC LABOR 
TUNNELS - EM 
ASSEMBLY OR SYSTEM 
TABLE 5.2.1.4-IX 
Element of Cost Manhours Dollars 
(1) Engineering 
(2) Hardware 
(3) Material & Adm. Burden 
Total Material 
Total Logistic Cost 
1,252 $ 14,786 
70,112 
23,838 
93,950 
$108,736 
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5.2.1.5 Thrust Structure - Injection Stage Engine Module 
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TABLE 5.2.1.5-I 
MLLV COST SUMMARY THRUST STRUCTURE - ENGINE MODULE A ] BC3 C[m (IN THOUSANDS) 
PROGRAM MOMT. CONT. END ITEM FACILITIE LOGISTICS TOTAL 
ELEMENT OF COST PART I 
M/H $ 
PART 
MiH 
II 
$ 
PART III 
_ $ PART IV $ OTHER M/H $ 
PROGRAM EXECUTIVE 1 10 1 10 
PROGRAM PLAN. & REPT. 2 24' 2 24 
INDUSTRIAL RELATIONS 4 4 
ENGINEERING 10 123 2 18 12 141 
LAB TECHNICIANS 2 20 2 20 
TOOLING 2 22 2 22 
PRODUCTION 37 360 37 11z60 
MANUFACTURING TEST 2 17 2 17 
MANUFACTURING TECH. 1 11 1 11 
Q& R A 11 105 11 105 
FACILITIES 1 8 1 8 
DIRECT IIST 10 101 10 101 
TRAINING 1 6 1 6 
TOTAL DIRECT LABOR 3 $38 76 $765 i $8 2 $18 82 $829 
MATERIAL 170 170 
LOGISTIC HARDWARE 88 88 
BURDEN 1 SO 88 
TOTAL MATERIAL $228 $118 $346 
TOTAL OTHER 
TOTAL COST $38 $993 $8 $136 $1,175 
MLLV 
Element of Cost 
PART I 
THRUST STRUCTURE 
ASSEMBLY OR SYSTEM 
TABLE 5.2.1.5-I 
Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
10,428 
1 572 
2,086 
37,016 
2,274 
1,723 
10,808 
853 
930 
Total Direct Labor 67,690 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
812 
2,031 
440 
9,592 
23,983 
4,276 
Total Labor - Part I 3,283 $37,851 
Program Planning & Reporting 
Industrial Relations 
41 
44 
Material Subtotal 85 
Material & Administrative Burden 29 
Total Material 114 
TOTAL COST - PART I $37,965 
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TABLE 5.•2.1i..5-111 
MLV PART II COST SUMIARY 
], 
THRUST STRUCTURE - E/M A B 0] C5] (IN THOUSANDS) 
ELEMENT OF COST 
ENGINEERIN 
ENGINEERING 
LAB TECHNICIANS 
ENGINEERING 
M/H $ 
16 ' 123 
2 21-o 
PRODUCTIONP 
M/H $ 
TOOLING 
M/H $ M/H 
TEST 
$ M/H 
10 
2 
TOTAL 
$ 
123. 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
37 360 
3:. 22-
2 17 
2 
37 
2 
22 
360 
17. 
MANUFACTURING TECH. 1 10 1 1 11 
0 
Q & R A 
DIRECT DIST 
TRAINING 
1 4 9 
91 
91 
88 
1 
1 
6 
7' 
_ 
1 / 
5 
5 
11 
11 
i 
106 
100 
5 
TOTAL DIRECT LABOR 13 148 C 57 554 4 35 3 28 77 /'r 7_ 
MATERIAL 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION 
MFG. TECHNICIANS 
Q& RA 
SUBTOTAL 
MAT. & ADM. BRDE! 
4C 
4< 
1 
157 
7 
3 
162 
55 
__ 
4 
4 
2. 
4 _ " 
41'5 
12/ 
3. 
3f17"/ 
57 s 
TOTAL MATERIAL 5 217 6 8 
TOTAL PART II 27 153 771 '41 28I, ' 993 
PART II
 
ENGINEERING 
THRUST STRUCTURE-EM 
ASSEMBLY OR SYSTEM 
TABLE 5.2.1•5-IV 
Element of Cost Manhours Dollars 
Design Development 10,212 $120,604 
Reliability Engineering 216 2,551 
(1) Subtotal (A) 	 10,428 123,155
 
(2) 	Laboratory Technicians 2,086 20,276
 
Subtotal (B) 12,514 143,431
 
(3) Q&RA 	 417 4,053
 
Total Engineering Labor 12,931 $147,484
 
Material
 
(4) Lab. 	Tech. $ 4,381
 
(5) Q&RA 125
 
Subtotal (C) 4,506
 
(6) 	Material & Adm. Burden .1,532
 
Total Material 6,038
 
Total Engineering Cost $153,522
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PART II
 
MAN UFACTURI NG 
PRODUCTION
 
THRUST STRUCTURE - E/M
 
ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 5.2.1.5-V
 
Element of Cost 

(i) Fabrication 	& Assehbly 

(2) Miscellaneous Charges 

(3) Maintain & Add in Scope Changes 

Subtotal (A) 

(4) 	Tool & Production Planning 

Subtotal (B) 

(5) Direct Distributable 

Subtotal (C) 

(6) Training 

Subtotal (D) 

(7) Q&RA 

(8) 	Mfg. Tech. 

Total Production Labor 

Material
 
(9) Raw Material & Standards 

(10) Q&RA , 

(11) Mfg. Tech. 

Material Subtotal 

(12) Material & 	Adm. Burden 

Total Material 

Total Production Cost 

Manhours Dollars
 
26,099 $253,682
 
2,038 19,787
 
287 2j790
 
28,422 	 276,259
 
8,595 83,540
 
37,016 359,799
 
9,095 88,402
 
46,111 448,202
 
507 	 4,929
 
46,619 453,132
 
9,324 90,626
 
886 10,460
 
56,828 $554,218
 
$i57,006
 
2,797
 
1,550
 
161,353
 
54,860
 
216,213
 
$770,431
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PART II 
MANUFACTURING 
TOOLING 
THRUST STRUCTURE-EM 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.1.5-VI
 
Element of Cost Manhours Dollars
 
(1) Sustaining Tooling 	 2,274 $ 22,103
 
(2) 	Direct Distributabel 728 7,072
 
Subtotal (A) 3,002 29,175
 
(3) 	Training 33 321
 
Subtotal (B) 3,035 29,496
 
(4) 	Q&RA 607 5,899
 
Total Tooling Labor 3,642 $35,395
 
Material
 
(5) Tooling 	 $ 3,980
 
(6) 	 Q&RA 182 
Subtotal (C) - 4,162 
(7) Material & Adm. Burden 1,415
 
Total Material 5577
 
Total Tooling Cost $40,972
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PART II
 
MANUFACTURING
 
MANUFACTURING TEST
 
THRUST STRUCTURE-EM 
ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 5.2.1.5-VII
 
Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

(3) Training 

Subtotal (C) 

(4) 	Mfg. Tech. 

Subtotal (D) 

(5) Q&RA 

Total Mfg. Test Labor 

Material 
(6) Q&RA 
(7) Mfg. Tech. 
Subtotal (E) 
(8) Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost 

Manhours Dollars
 
1,305 $12,685
 
418 4,059
 
1,723 16,744
 
551 5,358
 
2,274 22,102
 
25 243
 
2,299 22,345
 
44 515
 
2,343 22,860
 
460 4,468
 
2,803 $27,328
 
138
 
76
 
214
 
73
 
287
 
$27,615
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MLLV 
PART I 
FACILITY LABOR 
THRUST STRUCTURE-EM 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
Element of Cost 
TABLE 5 .2.1.5-VIII 
Manhours Dollars 
(1) Direct Labor Hours 853 $8,291 
TOTAL FACILITY LABOR COST 853$ 
"897
 
MLLV 
PART IV 
LOGISTIC LABOR 
THRUST STRUCTURE-EM 
ASSEMBLY OR SYSTEM 
TAD3LE 5.2.1.5-1X 
Element of Cost Manhours Dollars 
(1) Engineering 1,572 $ 18,565 
(2) Hardware 88,032 
(3) Material &Adm. Burden 29,931 
Total Material $117,963 
Total Logistic Cost $136,528 
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5.2.1.6 Structure Assembly - Injection Stage Engine Module 
,899
 
TABLE 5.2.1.6-I 
MLLV COST SUMMARY STRUCTURE ASSY. - ENGINE MODULE A [] B [] C ] 
PROGRAM MGMT. CONT. END ITEM ACILITIFE LOGISTICS 
LEMENT OF COST PART I PART II PART III PART IV Mi, OTHER 
$___ _ _H $_ N $ $_ 
PROGRAM EXECUTIVE 2 21 
PROGRAM PLAN. & REPT. 4 54 
___ 
2 
4 
(IN THOUSANDS) 
TOTAL 
21 
54 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
1 10 
24 
5 
5 
83 
279 
46 
50 
808 
4 43 
1 
28 
5 
5 
10322 
326 
50 
508 
C 
MANUFACTURING TEST 
MANUFACTURING TECH. 
4 
2 
38 
24 
4 
2 
38 
24 
o Q& R A 23 35 23 235, 
FACILITIES 2 19 2 19 
DIRECT DIST 
TRAINING 
24 22S 
212 
-_ 
1 
22(12 
TOTAL DIRECT LABOR $85 171 $1,718 2 $19 4 $43 184 $1.865 
MATERIAL 31 31 
LOGISTIC HARDWARE 204 204 
B URDEN 
TOTAL MATERIAL 
-0 =204_____ 
$40 $274 $314 
TOTAL OTHER 
TOTAL COST $85 
-
$1,718 
=-
$19 $317 
= 
$2,179 
MLLV 
NON-RE CURRINa 
PART I 
STRUCTURE ASSY. - EM 
ASSE24BLY OR SYSTEM 
TABLE 5.2.1.6-11 
Element of Cost Manhoui Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
24 
4 
5 
83 
5 
4 
23 
2 
2 
Total Direct Labor 152,000 
Program Executive 
Program Planning & Reporting 
Industrial Rblations 
1,824 
4,560 
988 
$21,544 
53,853 
9,603 
Total Labor - Part I 7,372 $85,000 
Material 
Program Planning & Reporting 
Industrial Relations 
91 
98 
Material Subtotal 189 
Material & Administrative Burden 94 
Total Material 253 
TOTAL COST - PART I $85,253 
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TABLE 5.2.1.6-III
 
MILY PART II COST SU7WU-RY SThUCTLTE ASSY. - E/M A] B] C] (IN THOUSANDS) 
ELEMNT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 
M/H $ M/H $ M/H $ M/H $ M/H $ 
ENGINEERING 24 279 
 24 279 
LAB TECHNICIANS 5 46 5 46 
TOOLING 
­ 5 50 5 50 
PRODUCTION 
 83 808 
 83 808 
MANUFACTURING TEST 
- 4 38 4 38 
MANUFACTURING TECH. 2 24 4 2 24 
Q & R A 1 9 21 203 1 13 1 10 23 235 
DIRECT DIST 
 20 198 2 16 1 12 23 226 
TRAINING 2 Ii 1 2 12 
o TOTAL DIRECT LABOR 29 $334 
 128 $1,244 8 $79 6 $61 
 171 $1.718
 
MATERIAL
 
LAB. TECHNICIANS 10
 
TOOLING 9 9
 
PRODUCTION
 
MFG. TECHNICIANS 
 4 
 4
 
Q & R A 6 1 1 8
 
SUBTOTAL 10 
 10 10 1 
 31 
MAT. & ADM. BK'DE:, 3 3 3 9
 
TOTAL MATERIAL 
 $ 13 $13 .l $ 40
 
TOTAL PART II s-T 
 $347 $1,257 $92 
 $62 $1,758
 
MLLV
 
PART II.
 
ENGINEERING
 
STRUCTURE ASSEMBLY-E/M
 
.ASSEMBLY OR SYSTEM
 
TABLE 5.2.1.6-IV
 
Element of Cost Manhours Dollars
 
23,094 $ 272,740Design Development 

499 5,893
Re]iability Engineering 

23,593 278,633(1) Subtotal (A) 

45,869(2) 	 Laboratory Technicians 4,719 
28,312 324,502Subtotal (B) 
944 9,176W)' Q&RA 
29,256 $ 333,678Total Engineering Labor 

Material
 
9,910(4) Lab. Tech. 

(5) Q&RA 

10,193
Subtotal (C) 

3,466(6) 'Material & Adm. Burden 
$ 13,659Total Material 
$ 347,337Total Engineering Cost 
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MLLV 
PART II. 
MANUFACTURING 
PRODUCTION
 
STRUCTURE ASSY. -E/M 
ASSEMBLY OR SYSTEM
 
IST UNIT COST
 
TABLE 5.2.1.6-V
 
Element of Cost 

(1) Fabrication 	& Assembly 

(2) Miscellaneous Charges 

(3) 	Maintain & Add in Scope Changes 

Subtotal (A) 

(4) Tool & Production Planning 

Subtotal (B) 

(5) 	Direct Distributable 

Subtotal (C) 

(6) Training 

Subtotal (D) 

(7) Q&RA 

(8) Mfg. Tech. 

Total Production Labor 

Material
 
(9) Raw Material & Standards 

(10) Q&RA 
(ii) Mfg. Tech. 

Material Subtotal 

(12) Material & 	Adm. Burden 

Total Material 

Total Production Cost 

Manhours Dollars 
58,564 569,242 
4,568 44,401 
644 6,260 
63,776 619,903 
19.285 187,458 
83,061 807,361 
20,409 198,369 
103,470 1,005,730 
1,138 11,062 
104,608 1,016,792 
20,922 203,358 
1,987 23,472 
127,517 1,243,622 
-0­
6,277 
3,478 
9,755 
3,316 
13,071 
1,256,693 
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MLLV 
PART II 
MANUFACTURING 
TOOLING -
STRUCTURE ASSY. -EM 
Element of Cost 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.1.6-V1 
Manhours Dollars 
(1) Sustaining Tooling 5,102 49,592 
(2) Direct Distributabel 1,632 15,868 
Subtotal (A) 
(3) Training 
6,734 
74 
65,460 
719 
Subtotal (B) 6,808 66,179 
(4) Q&RA 1,361 13,236 
Total Tooling Labor 8,169 79,415 
Material 
(5) Tooling 
(6) Q&RA 
8,928 
408 
Subtotal (C) 9,336 
(7) Material & Adm. Burden 3,175 
Total Material 12,511 
Total Tooling Cost 91,926 
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MLLV 
PART II 
MANUFACTURING 
MANUFACTURING TEST 
STRUCTURE ASSY, - EM 
ASSEMBLY OR SYSTEM 
1ST UNIT COST
 
TABLE 5.2.1.6-viI
 
Element of Cost 

Component 	Test 

Component 	Test Planning 

(1) Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

(3) 	 Training 

Subtotal (C) 

(4) 	Mfg. Tech. 

Subtotal (D) 

(5) Q&RA 
Total Mfg. Test Labor 

Material
 
(6) Q&RA 

(7) 	Mfg. Tech. 

Subtotal (E) 

(8) 	Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost 

Manhours Dollars 
2,928 28,460 
936 9,107 
3,864 37,566 
1,235 12,020 
5,101 49,587 
56 545 
5,157 50,132 
98 1,156 
5,255 51,288 
1,032 10,026 
6,287 61,315 
309 
171 
480 
163 
644 
$61,959 
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MLLV 
PART III 
FACILITY LABOR 
STRUCTURES ASSMBLY -EM 
ASSEMBLY OR SYSTEM 
ISTUNIT COST 
TABLE 5.2.1.6-VIII 
Element of Cost Manhours Dollars 
(i) Direct Labor Hours 1,913 $18,594 
TOTAL FACILITY LABOR COST 1,913 $18,594 
907
 
mLLV 
PART IV 
LOGISTIC LABOR 
STRUCTURE ASSEMBLY 
ASSEMBLY OR SYSTEM 
TABLE 5.2.1.6-IX 
Element of Cost Manhours Dollars -
(i) Engineering 
(2) Hardware 
(3) Material & Adm. Burden 
Total Material 
Total Logistic Cost 
3,652 $ 43,130 
204,512 
69,534 
$ 274,046 
$ 317,176 
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5.2.2 Systems - Injection Stag&Engine Module 
The total first production unit cost of the systems for an engine module and the: 
Table 5.2.2.0-I is acomponents thereof are displayed in Figure 5. 2.2.0-1. 

total cost summary of the systems. Supporting documentation for each of the
 
major components that are included in this cost summary are in the appropriate
 
sections.
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TABLE 5.2.2.0-I 
MLLV COST SUMMARY TOTAL SYSTEMS - ENGINE MODULE A5- BE] CM (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PART 
M/H 
I 
$61 
PART II 
M/H 
_ 
_ 
_ 
$ 
_ 
_ 
PART III 
_ $
_ 
_ 
_ 
_ 
PART IV 
$ M/H5 
PROGRAM PLAN. & REPT. 13 153 13 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
2 27 
58 
12 
678 
111 
8 103 
2 
66 
12 
TOOLING 15 146 15 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 
244 
1 
5 
70 
2,373 
110 
72 
689 
244 
13 
5 
70 
H FACILITIES 5 56 5 
DIRECT DIST 
TRAINING 
69 
3 
665 
37 
69. 
3 
TOTAL DIRECT LABOR 20 241 489 4,881 5 56 8 103 522 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
9 
1,161 
394 
I.,555 
18 485 
164 
649 
TOTAL OTHER 
TOTAL COST 241 6,436 56 752 
61 .$ 
153 
27 
781
 
ll
 
146
 
2,373
 
110 
72 
689
 
56 
665 
37 
5,281 
1,161
 
485 
558
 
2,204
 
7,485 
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5.2.2.1 Propulsion/Mechanical System - Injection Stage Engine Module 
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TABLE 5.2.2.1-I 
MLLV COST SUMMARY PROPULSION & MCHANICAL - ENGINE MODULE A [B] B[] C[] (IN THOUSAIDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAl 
ELemENT OF COST PART I PART II PART III PARTmmOTHER IV OTHER 
M/H $ M/H $ _ $ $ M/H $ 
PROGRAM EXECUTIVE 2 25 2 25 
PROGRAM PLAN. & REPT. 5 61 5 61 
INDUSTRIAL RELATIONS 1 11 1 11 
ENGINEERING 23 267 3 40 26 307 
LAB TECHNICIANS 5 44 5 44 
TOOLING 6' 59 6 59 
PRODUCTION 98 955 98 955 
MANUFACTURING TEST 5 44 1 5 44 
%10 MANUFACTURING TECH. 2 29 2 29 
Q & R A 28 277 28 277 
FACILITIES 2 22 2 22 
DIRECT DIST 28 268 28 268 
TRAINING 1 15 1 15 
TOTAL DIRECT LABOR 8 97 196 1,958 2 22 3 40 209 2,117 
MATERIAL 1,001 1,001 
LOGISTIC HARDWARE 191 191 
BURDEN E =40 65 405 
TOTAL MATERIAL 1,341 256 1,597 
TOTAL OTHER 
TOTAL COST 97 3,299 22 296 3,714 
MLLV 
RECURRING' 
PART I 
PROPULSION & MECHANICAL 
ASS FMBLY OR SYSTEM 
TABLE 5 . 2 . 2 .lrII 
- E/M 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
22,594 
3,406 
4,519 
98,262 
6,036 
4,572 
28,485 
2,263 
2,467 
Total Direct Labor 172,604 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
2,071 
5,178 
1,122 
24,461 
61,153 
10,905 
Total Labor - Part I 8,371 96,519 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
104 
112 
216 
Material & Administrative Burden 73 
Total Material 289 
TOTAL COST - PART I 96,808 
915 
TABLE 5.2.2.1.-I11 
MLLV PART II COST SUMMARY PROPULSION & MECHANICAL - E/M A EB C (IN THOUSA1 DS) 
ELEME~NT OF COST ENGINEERING 
N/H 
PRODUCTION 
NM/H $ 
TOOLING 
M/H $ 
TEST 
M/H M!/ 
TOTAL 
$ 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 1 
23 
4 
267. 
44 
6 59 
23 
4 
6 
267 
44 
59 
PRODUCTION 98 955 98 955 
M4NUFACTURING TEST 
MNUFACTURING TECH. 2 27 
44 
1 
5 
2 
44 
28 
Q & R A 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LAB3OR 
1 
28 
9 
320 
25 
24 
1  
150 
241 
235 
13 
1,471 
_ 
2 
2 
_ 
10 
15 
19 
1 
1 
1 
7 
12 
14 
1 
72 
29 
27 
1 
195 
277 
268 
15 
1,957 
o ;MA:ERiAL 
LAB. 
TOO 
TECHNICIANS 
iNG 
10 
1II 
10 
11 
PRODUCTION 969 969 
MFG. 2EOHNICIANS 
Q& RA 
SUBTOTAL 
MAT. & AD. B:,DEN 
10 
3 
4 
7 
980 11 
4 
1 
1 
4 
8 
1,002 
340 
TOTAL MATERIAL 13 1,313 15 1 1,342 
TOTAL PART IT %'S-3 333 ____ 2,784 ____109 73 3,299 
MLLV 
PART IIA 
ENGINEERING
 
PROPULSION 	& MECHANICAL 
ASSEMBLY OR SYSTEM
 
TABLE 5 .2.2.1-IV
 
Element of Cost 

Design Development 

Reliability Engineering 

(1) Subtotal (A) 

(2) 	Laboratory Technicians 

Subtotal (B) 

(3) Q&RA 

Total Engineering Labor 

Material
 
(4) Lab. 	Tech. 

(5) 	Q&RA 

Subtotal (C) 

(6) 	Material & Adm. Burden 

Total Material 

Total Engineering Cost 

SYSTEM- E/M 
Manhours Dollars 
22,126 $ 261,308 
468 5,527 
22,594 266,835 
4,519 43,924 
27,113 310,759 
904 8,787 
28,017 $ 319,546 
$ 9,490 
271 
9,761 
3,319 
$ 13,080 
$332,626 
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MIfg 
PART II 
MANUFACTURING 
PRODUCTION 
PROP. & MECH. SYSTEM - E/M 
Element of Cos 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.2.1-v 
Manhours Dollars 
(I) 
(2) 
(3) 
Fabrication & Assembly 
Miscellaneous Charges 
MainLain & Add in Scope Changes 
69,281 
59403 
762-
$ 673,411 
7,526­
__7,40O7_ 
Subtotal 75,447 733,344 
(4) Tool & Production Planning 22,815 221,763 
Subtotal 98,262 955,107 
(5) Direct Distributable 24,143 234,670 
Subtotal 122,405 1,189,776 
(6) Training 1,346 13,087 
Subtotal 123,751 1,202,863 
(7) Q&RA 
(8) Mfg. Tech. 
24,750 
7,331 
240,572 
76F 
Total ProducLion Labor 150,853 $1,471,203 
Material 
(9) Raw Material & Standards 
(10) Q&RA 
(II) Mfg. Toch. 
$ 968,466 
7,425 
4,n15 
Material Subtotal 980,006 
(12) Material & Adm. Burden 333,202 
Total Material 1,313,208 
Total Production Cost $2,784,411 
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MLLV 
PART II 
MANUFACTURING 
TOOLING 
PROPULSION & MECHANICAL SYSTEM - E/M 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.2.1-VI 
Element of Cost Manhours Dollars 
(1) Sustaining Tooling 6,036 $ 58,670 
(2) Direct Distributable 
Subtotal 
1,932 
7,968 
18,774 
77,444 
(3) Training 88 851 
Subtotal 8,055 78,295 
(4) Q&RA 
Total Tooling Labor 
1,611 
9,666 
15,659 
$ 93,954 
Matorial 
(5) Tooting $ 10,563 
(6) Q&RA 483 
Subtotal 11,046 
(7) Material & Adm. Burden 3,756 
Total Material 14,802 
Total Tooling Cost $ 108,756 
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MLLV 
PART II 
MANUFACTURING 
MANUFACTURING TEST 
PROP. & MECH. SYSTEM - E/M 
TABLE' 5.2.2.1-VII 
Element of Cost 

Component Test 

Component Test Planning 

Subtotal 

Direct Distributable 

Subtotal 

Training 

Subtotal 

Mfg. Tech. 

Subtotal 

Q&RA 

Total Mfg. Test Labor 

Material
 
Q&RA 

Mfg. Tech. 

Subtotal 

Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost 

Manhours Dollars 
3,464 33,670 
1,108 10,774 
4,572 44,444 
1,463 14,221 
6,035 58,665 
66 644 
6,101 59,309 
116 1,369 
6,217 60,678 
1,220 11,861 
7,437 72,539 
366 
203 
569 
193 
762 
73,301 
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MLLV 
PART III 
FACILITY LABOR 
PROPULSION AND MECHANICAL SYSTEM -
ASSEMBLY OR SYSTEM 
JST UNIT COST 
TABLE 5.2.2.1-VIII 
E/M 
Element of Cost Manhours Dollars 
(1) Direct Labor Hours 2,263 $21,996 
TOTAL FACILITY LABOR COST 2,263 $21,996 
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MLLV 
PART IV 
LOGISTIC LABOR 
PROPULSION & MECHANICAL SYSTEM - E/M 
ASSEMBLY OR SYSTEM 
TABLE 5.2.2.1-IX 
Element of Cost Manhours Dollars 
(1) Engineering 3,406 $ 40,225 
(2) Hardware 190,736 
(3) Material & Adm. Burden 64,850 
Total Material $ 255,586 
Total Logistic Cost $ 295,811 
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5.2.2.2 Electrical System - Injection Stage Engine Module
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,EECTRICAL - ENGINE MODULE
 
TABLE 5.2.2.2-I 
MLLV COST SUMMARY A[] BE] C[ (IN THOUSA2DS) 
ELE4ENT OF COST 
PROGRAM 
PART 
M/H 
MGMT. 
I 
$ 
CONT. END ITEM 
PART II 
M/H $ 
FACILITIE 
PART III 
- $ 
LOGISTICS 
PART IV 
$ 
OTHER 
_/H 
TOTAL 
s$ 
PROGRAM EXECUTIVE 2 21 2 21 
PROGRAM PLAN. & REPT. 4 53 4 53 
INDUSTRIAL RELATIONS 1 10 1 10 
ENGINEERING 9 103 1 16 10 ll9 
LAB TECHNICIANS 2 17 2 17 
TOOLING 6 57 6 57 
PRODUCTION 96 931 96 931 
MANUFACTURING TEST 
-43 5 43 
MANUFACTURING TECH. 2 29 2 29 
Q& RA 2? 265 27 265 
FACILITIES 2 22 2 22 
DIRECT DIST 27 261 27 261 
TRAINING 1 14 1 14 
TOTAL DIRECT LABOR 7 84 175 1,720 2 22 16 185 1,842 
MATERIAL 43 43 
LOGISTIC HARDWARE 73 73 
BURDEN =1 25 40 
TOTAL MATERIAL 58 98 156 
TOTAL OTHER 
TOTAL COST 84 1,778 22 114 1,998 
MLLV 
RECURRING 
PART I 
ELECTRICAL - E/M 
ASSEMBLY OR SYSTEM 
TABLE 5.2.2.2-Ii 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
8,690 
1,310 
1,738 
95,820 
5,886 
4,459 
27,244 
2,207 
2,406 
Total Direct Labor 149,760 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
1,797 
4,493 
973 
21,224 
53,060 
9,461 
Total Labor - Part I 7,263 83,745 
Program Planning & Reporting 
Industrial Relations 
90 
97 
Material Subtotal 
Material & Administrative Burden 
Total Material 
187 
64 
251 
TOTAL COST - PART I 83,996 
925 
TABLE 5.2.2.2-111 
MLLV PART II COST SUMMARY ELECTRICAL - E/M A[] B Cr[ (IN THOUSANDS) 
ENGINEERING PRODUCTION TOOLING TEST TOTAL 
M/H $ M/H '$ M/H $ M/H $ M/H $ 
ENGINEERING 9 103 9 103 
LAB TECHNICIANS 2 17 2 17 
TOOLING 6 57 6 57 
PRODUCTION 96 931 96 931 
MAL4NUFACTURING TEST 4 44 4 44 
MANUFACTURING TECH. 2 27 1 2 28 
Q & R A- 3 24 235 2 '15 1 12 27 265 
DIRECT DIST 24 229 2 18 1 14 27 261 
TRAINING 1 13 - 1 14 
i TOTAL DIRECT LABOR ii 123 147 1,435 10 91 7 71 174 1,720 
MATERIAL' 
LAB. TECHNICIANS 4 4 
TOOLING 10 10 
PRODUCTION 17 17 
MFG, TECHNICIANS 4 4 
Q & R A 7 1 8 
SUBTOTAL 4 28 10 1 43 
MAT. & ADM. BURDEN 1 10 4 15 
TOTAL MATERIAL 5 38 14 1 58 
TOTAL PART 11 CO8 1,473 105 72 1,778 
MLLV 
PART II. 
,ENGINEERING 
ELECTRICAL S!STEM 
ASSEMBLY OR SYSTEM 
TABLE 5.2.2.2-IV 
- ElM 
Element of Cost Manhours Dollars 
Design Development 8,510 $ 100,503 
Reliability Engineering 180 2,126 
(1) Subtotal (A) 8,690 102,629 
(2). Laboratory Techiicians 
Subtotal (B) 
.(3) Q&RA 
1,738 
10.428 
348 
16,893 
119,522 
3,383 
Total Engineering Labor 10,776 $ 122,905 
Material 
(4) Lab. Tech. 
(5) Q&RA 
$ 3,650 
104 
Subtotal (C) 
(6) Material & Adm. Burden 
Total Material 
3754 
1,276 
$ 5,030 
Total Engineering Cost $127,935 
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MLLV 
PART II 
MANUFACTURING 
PRODUCTION 
ELECTRICAL SYSTEM - E/M 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.2.2-V 
Element of Cost Manhours Dollars 
(1) Fabrication & Assembly 67,559 $ 656,673 
(2) Miscellaneous Charges 5,270 51,221 
(1) Maint.ain & Add in Scope Changes 743 7,223 
Subtotal 73,572 715,117 
(4) Tool & Production PLanning 22,248 216,251 
Subtotal 95,820 931,368 
(5) Direct Distributable 234 BP32 
Subtotal 119,363 1,160,205 
(6) Training - 10,31 
Subtotal 120,676 1,172,966 
(7) Q&RA 24,135 234.593 
(8) Mfg. Tech. 2,293 27.078 
Total Production labor 147,103 $1,434,637 
Material 
(9) Raw Matoria] & SLandards $ 170227 
(10) Q&RA 
(II) Mfg. Tech. 24 1 
Material Subtotal 28,480 
(12 Material & Adm. Burden 90683 
Total Material 
Total Production Cost $1472,800 
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MLLV 
PART II 
MANUFACTURING 
TOOLING 
ELECTRICAL SYSTEM - E/M 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.2.2-VI 
Element of Cost Manhours Dollars 
(1) Sustaining Tooling 5,886 $ 57,212 
(2) Direct Distributable 
Subtotal 
1,884 
7,770 
18,308 
75,520 
(3) Training 85 830 
Subto tal 7,855 76,350 
(4) Q&RA 1,571 15,269 
Total Tooling Labor 9,426 $ 91,619 
Mat erial 
(5) Too.l inrg $ 10,301 
(6) Q&RA 
Subtotal 
471 
10,772 
(7) Material & Adm. Burden 
Total Material 
3,662 
14,A34 
Tol.al Tooling 'Cost $ 106,053 
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Element of Cost 
MLLV 
PART II 
MANUFACTURING 
MANUFACTURING TEST 
ELECTRICAL SYSTEM - E/M 
TABLE 5.2.2.2-VII 
Manhours Dollars 
Component Test 
Component Test Planning 
3,378 
1,081 
32,834 
10,506 
Subtotal 4,459 43,340 
Direct Distributable 1,427 13,868 
Subtotal 5,886 57,208 
Training 65 629 
Subtotal 5,951 57,837 
Mfg. Tech. 113 1,335 
Subtotal 6,064 59,172 
Q&RA 1,190 11,567 
Total Mfg. Test Labor 7,254 70,739 
Material 
Q&RA 357 
Mfg. Tech. 198 
Subtotal 555 
Material & Adm. Burden 186 
Total Material 741 
Total Mfg. Test Cost 71,480 
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ILLV 
PART III 
FACILITY LABOR 
ELECTRICAL SYSTEM - E/M 
ASSEMBLY OR SYSTEM 
JST UNIT COST 
TABLE 5.2.2.2-VIII 
Element of Cost Manhours Dollars 
(1) Direct Labor Hours 2,207 $21,452 
TOTAL FACILITY LABOR COST 2,207 $21,452 
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MLLV 
PART IV 
LOGISTIC LABOR 
ELECTRICAL SYSTEi -
ASSEMBLY OR SYSTEM 
E/M 
TABLE 5.2.2.2-IX 
Element of Cost Manhours Dollars 
(1) Engineering 
(2) Hardware 
(3) Material & Adm. Burden 
Total Material 
1,310 $ 15,471 
73,360 
24,942 
$ 98,302 
Total Logistic Cost $113,773 
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5.2.2.3 Instrumentation System - Injection Stage Engine Module 
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TABLE 5.2.2.3-I
 
MLLV COST SUMMARY INSTRUMENTATION 
- ENGINE MODULE A E0 B[] C ] (IN THOUSANDS)
 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART PART OTHERTOTALELEMNT OF COST PART I II III PART IV 
___________ NH$ M/H $ $ $ XI___ $NH 
PROGRAM EXECUTIVE 1 12 1 12 
PROGRAM PLAN. & REPT. 3 31 3 31 
INDUSTRIAL RELATIONS 5 5 
ENGINEERING 22 257 3 39 25 296 
LAB TECHNICIANS 4 42 4 42
2 232 23TOOLING. 

39 37939 379PRODUCTION 

32 182 18MANUFACTURING TEST 
MANUFACTURING TECH. 1 11 1 l1 
Q& RA 12 115 12 115 
FACILITIES 1 9 1 9 
DIRECT DIST 11 106 11 106
 
TRAINING 1 6 1 6 
TOTAL DIRECT LABOR 4 48 94 957 1 9 3 39 102 1,053
1 42
42MATERIAL 
 184184LOGISTIC HARDWARE 
BURDEN 14 62 76 
TOTAL MATERIAL 56 246 302 
OTHERTOTAL 
TOTAL COST 48 1,013 9 285 1,355 
Element of Cost 
MLLV 
RECURRING 
PART I 
INSTPflMENTATION - E/M 
ASSEMBLY OR SYSTEM 
TABLE 5.2.2.3
- I I 
Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
21,725 
3,275 
4,345 
38,967 
2,394 
1,814 
11,807. 
898 
978 
Total Direct Labor 86,203 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
1,034 
2,586 
56o 
12,216 
30,541 
5,446 
Total Labor - Part I 4,180 48,203 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
52 
56 
108 
Material & Administrative Burden 
Total Material 
37 
145 
TOTAL COST - PART I 48,348 
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TABLE 5.2.2.3-I1 
MLLV PART II COST SU124ARY INSTRMENTATION - E/M A B [] C (IN THOUSANDS) 
ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 
M/H $ M/H $ M/H $ M/H $ 1M/H $ 
ENGINEERING 22 257 22 257 
LAB TECHNICIANS 4 42 4 47 
TOOLING 2 23 2 29 
PRODUCTION 39 379 39 379 
MANUFACTURING TEST 2 18 2 18 
MANUFACTURING TECH. 1 11 11II 
Q & R A 1 8 10 2i 1 7 5 12 115 
DIRECT DIST 10 93 1 7 1 6 12 i06 
TRAINING 5 5 
TOTAL DIRECT LABOR 27 307 60 583 4 37 3 29 94 956 
MATERIAL 
LAB. TECHNICIANS 9 9 
TOOLING 4 4 
PRODUCTION 24 24 
MFG. TECHNICIANS 2 2 
Q& RA 1 3 1 5 
SUBTOTAL 10 29 5 44 
MAT. & ADM. BURDEN, 3 9 1 13 
TOTAL MATERIAL 13 38 6 57 
TOTAL PART I! COST 320 621 43 29 1,013 
MLLV 
PART II
 
ENGINEERING
 
INSTRUMENTATION SYSTM 
ASSEMBLY OR SYSTEM 
TABLE 5.2.2.3-IV 
Element of Cost 

Design Development 

Reliability Engineering 

(1) Subtotal (A) 

(2) 	Laboratory Technicians 

Subtotal (B) 

(3) Q&RA 

Total Engineering Labor 

Material
 
(4) Lab. 	Tech. 

(5) 	Q&RA 

Subtotal (C) 

(6) Material & Adm. Burden 

Total Material 

Total Engineering Cost 

- E/M 
Manhours Dollars 
21,275 t 251,258 
450 5,314 
21,725 256,572 
4,345 42,233 
26,070 298,805 
869 8,447 
26,939 $ 307,252 
$ 9,125 
261 
9,386 
3,191 
$ 12,577 
$319,829 
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MLLV 
PART II 
MANUFACTURING 
PRODUCTI ON 
INSTRUMENTATION SYSTEM - E/M 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.2.3-V 
Element of Cost Manhours Dollars 
(i) FabricaLion & Assembly 27,474 
(2) 
(3) 
Miscellaneous Charges 
Maintain & Add in Scope Changes 
2,126829 
302 2,937 
Subtotal 29,919 290,813 
(4) Tool & Production Planning 9,048 87,942 
Subtotal 38,967 378,755 
(5) Direct Distributable .9,57L -93.460_ 
Subtotal 48,541 471,815 
(6) Training 534 5,190 
Subtotal 49,075 477,005 
(7) Q&RA 9$815 951401 
(8) Mfr. Tech. 932 ,012 
Total ProducLion labor 59,822 583,417 
Mater a I 
(9) Raw Malorial & Standards $ 23,753 
(l0) Q&A 2,944 
('H) Mfg. Tech. 1.632 
Material Subtotal 28,329 
(12) Material & Adm. Burden 9.632 
Total Material 37.961 
Total Production Cost $ 621,378 
938
 
mLLV 
PART II 
MANUFACTURING 
TOOLING 
INSTRUMENTATION SYSTEM -
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.2.3-VI 
E/M 
Eleioient of Cost Manhours Dollars 
(1) Sustaining Tooling 2,394 $ 23,270 
(2) Direct Distributable 766 7,A45 
Subtotal 3,160 30,715 
(3) Training 35 337 
Subtotal 3,195 31,052 
(4) Q&RA 639 6,210 
Total Tooling Labor 3,834 $ 37,262 
MaLerial 
(5) Tooling $ 4,190 
(6) Q&RA 192 
Subtotal 4,382 
(7) Material & Adm. Burden 1,490 
Total Material 5,872 
Tolal Tooling Cost $ 43,234 
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MLLV 
PART II 
MANUFACTURING 
MANUFACTURING TEST 
INSTRUMENTATION SYSThM- E/M 
TABLE 5.2.2.3-VII
 
'lement of Cost 

Component Test 

Component Test Planning 

Subtotal 

Direct Distributable 

Subtotal 

Training 

Subtotal 

Mfg. Tech. 

Subtotal 

Q&RA 

Total Mfg. Test Labor 

Material
 
Q&RA 

Mfg. Tech. 

Subtotal 

Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost 

Manhours Dollars 
1,374 13,355 
440 4,273 
1,814 17,628 
580 5,641 
2,394 23,269 
26 256 
2,420 23,524 
46 542 
2,466 24,066 
484 4,704 
2,950 28,770 
145 
80 
225 
77 
302 
29,072 
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MLLV 
PART III 
FACILITY LABOR 
INSTRUMENTATION SYSTEM 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
- E/M 
TABLE 5 .2.2.3-VIII 
Element of Cost Manhours Dollars 
(1) Direct Labor Hours 898 $8,729 
TOTAL FACILITY LABOR COST 898 $8,729 
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MLLV 
PART IV 
LOGISTIC LABOR 
INSTRUMNTATION SYSTEM 
ASSEMBLY OR SYSTEM 
- E/M 
TABLE 5.2.2.3-IX 
Element of Cost Manhours Dollars 
(I) Engineering 3,275 3a,678 
(2) Hardware 
(3) Material & Adm. Burden 
Total Material 
Total Logistic Cost 
183,400 
62,356 
$ 245,756 
$ 284,434 
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5.2.2.4 Flight Control - Injection Stage Engine Module 
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TABLE 5.2.2.4-I 
XILV COST SUMMRY FLIGHT CONTROL - ENGINE MODULE A 9 B] IX] (IN THOUSAoS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICS 
ELEMENT OF COST PART I PART II PART III PART IV TOTAL 
M/H $ M/H $ - $ $ M/ $ 
PROGRAM EXECUTIVE ,, 3 3 
PROGRAM PLAN. & REPT. 1 8 1 8 
INDUSTRIAL RELATIONS 1 1 
ENGINEERING 4 51 1 8 5 59 
LAB TECHNICIANS 1 8 1 8 
TOOLING 1 7 1 7 
PRODUCTION ll 108 ll110B 
MANUFACTURING TEST 1 5 1 5 
MANUFACTURING TECH. 
Q& RA 
3 
2 3 
3 
32 
FACILITIES 3 3 
DIRECT DIST 3 30 3 30 
TRAINING 2 2 
TOTAL DIRECT LABOR 1 12 24 246 3 8 26 269 
MATERIAL 75 75 
LOGISTIC HARDWARE 37 37 
BURDEN ..... 12 
_37 . 
TOTAL MATERIAL 100 49 149 
TOTAL OTHER 
TOTAL COST 12 346 3 57 418 
MLLV
 
RECURRING
 
PART I
 
FLIGHT CONTROL - E/M 
ASSEMBLY OR SYSTEM -
TABLE 5.2.2.4-II 
Element of Cost 	 Manhours Manhours Dollars
 
Direct Labor
 
Engineering 4,345
 
Logistics .655
 
Laboratory Technician 869
 
Production ll,o66
 
Tooling 680
 
Manufacturing Test 515
 
Q&RA 3,279
 
Facilities 255
 
Manufacturing Technician 278
 
Total Direct Labor 21,942
 
Program Executive 	 263 3,110
 
Program Planning & Reporting 	 658 7,773
 
Industrial Relations 	 143 1,386
 
1,o64 12,269
Total Labor - Part I 

Material
 
Program Planning & Reporting 	 13
 
14
Industrial Relations 

Material Subtotal 	 27
 
Material & Administrative Burden 	 9
 
36
Total Material 

TOTAL COST - PART-1 	 12,305 
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TABLE 5.2.2.4-I1 
MLLV PART II COST Sbl'aDRY FLIGHT CONTROL - E/M A fl B [] C E] (IN THOUSANDS) 
E.LEMET OF COST ENGINEERING PRODUCTION ___ TOOLING ___ ___ ____ TEST TOTAL 
M/H $ M/N $ M/H $ M/H $ M/H $ 
ENGINEERING 4 51 4 51 
LAB TECHNICIANS 1 9 1 9 
TOOLING 1 7 1 7 
PRODUCTION II 108 11 108 
MANUFACTURING TEST 1 5 1 5 
MANUFACTURING TECH. 4 2 2 
Q & R A 1 3 " 27 1 3 29-
DIRECT DIST 3 26 2 2 3 30 
TRAINING 1 1 
TOTAL DIRECT LAOR 5 61 17 166 1 11 1 8 24 246 
MATERIAL 
LAB. TECHNICIANS 2 2 
TOOLING _ _ 
PRODUCTION 70 70,. 
MFG. TECHNICIANS 
Q& RA 1 1 
SUBTOTAL 
MAT. & ADM. BURDEI 
2 71 
7124 
1 26 
TOTAL MATERIAL 3 95 2 10 
TOTAL PART 11 %ST 64 261 3 8 346 
PART II
 
ENGINEERING
 
FLIGHT CONTROL SYST4 - E/M 
ASSEMBLY OR SYSTEM 
TABLE 5.2.2.4-IV 
Element of Cost Manhours Dollars 
Design Development 4;255 $ 50,252 
Reliability Engineering 90 1,o62 
(1) Subtotal (A) 	 4,345 51,314 
(2) 	Laboratory Technicians 869 8,447
 
Subtotal (B) 5,214 59,761
 
(3) Q&RA 	 174 1,691
 
Total Engineering Labor 5,388 $ 61,452 
Material 
(4) Lab. 	Tech. $ 1,825
 
(5) 	Q&RA 52
 
Subtotal (C) 1,877
 
(6) Material & Adm. Burden 638
 
Total Material $ 2,515
 
Total Engineering Cost $ 63,967
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MLLV 
PART II 
MANUFACTURING 
PRODUCTI ON 
FLIGHT CONTROL 	 SYSTEM- E/M 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.2.4-V 
Element of Cost .Manhours Dollars 
(1) Fabrication & Assembly 	 7,802 $ 75,835 
(2) Misce.llaneous Charges 7-09 5,915() Mainitaih & Add in Scope Changes 86 83A 
Subtota] 	 8,496 82,584 
k4) Tool & Production PLanning 2,569 24,973 
Subtotal. 11,066 107,557 
(5) Direct Distributable 219262..427 
Subtotal 13,784 133,983 
(6) 	 Training 152 1x474 
Subtotal 13,936 135,457 
(7) Q&A 	 2#791 
(8) 	 Mfg. Toech.2f5 3.'126 
Total Production Labor 16,988 $ 165,673 
Ma ter 1a I 
(9) Raw Mateorial -& Standards 	 $ 70j178 
(10) Q&RA 836 
('i) Mfg. Tlch. h63 
Natora al Subtotal 	 71,77 
(1') Material & Adm. Burden 	 2&;302 
Total Material 95.780
 
Total Production Cost $ 261,453
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MLLV 
PART II 
MANUFACTURING 
TOOLING 
FLIGHT CONTROL SYSTEM -
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.2.4-vi 
E/M 
Element of Cost Manhours Dollars 
(1) Sustaining Tooling 680 $ 6,610 
(2) Direct Distributable 
Subtotal 
218 
898 
2,115 
8,725 
(3) Training 
Subtotal 
10 
907 
95 
8,820 
(4)- Q&_RA 
Total Tooling Labor 
181 
1t088 
1,763 
$ 10,583 
Matorial 
(5) Tooling $ it9O 
(6) Q&RA 
Subtotal 
54 
1,244 
(7) Material & Adm. Burden 
Total Material 
423 
1,667 
Total Tooling Cost $ 12,250 
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MLLV
 
PART II
 
MANUFACTURING
 
MAlUFACTURING TEST- E/M 
FLIGHT CONTROL SYSTEM
 
TABLE 5.2.2.4-viI
 
Element 'ofCost Manhours Dollars
 
Component Test 390 3,791
 
Component Test Planning 125 1,213
 
Subtotal 515 5,004
 
Direct Distributable 165 1,601
 
Subtotal 68o 6,605
 
Training 7 72
 
Subtotal 687 6,677
 
Mfg. Tech. 13 154
 
Subtotal 700 6,831
 
Q&RA 137 1,335
 
Total Mfg. Test Labor 837 8,166
 
Material
 
Q&RA 41
 
Mfg. Tech. 23
 
Subtotal 64
 
Material & Adm. Burden 22
 
Total Material 86
 
Total Mfg. Test Cost 8,252
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MLLV 
PART III 
FACILITY LABOR
 
FLIGHT CONTROLSYSTEM - E/M 
ASSEMBLY OR SYSTEM
 
JST UNIT COST
 
TABLE 5.2.2.4-VIII
 
ElemcriL of Cost Manhours Dollars
 
(1) Direct Labor Hours 255 $2,479
 
TOTAL FACILITY LABOR COST 255 $2,479
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NLLV 
PART IV 
LOGISTIC LABOR 
FLIGHT CONTROL SYSTM 
ASSEMBLY OR SYSTEM 
TABLE 5.2.2.4-IX 
E/M 
Element of Cost Manhours Dollars 
(1) Engineering 655 $ 7,736 
(2) Hardware 
(3) Material & Adm. Burden 
Total Material 
36,680 
12,471 
$49,151 
Total Logistic Cost $56,887 
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5.2.3 Injection Stage Liquid Engines 
Costs for the 125,000 pound (vacuum) thrust high pressure engines were 
developed from the parametric cost data supplied by Pratt and Whitney. 
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TABLE 5.2.3.0-I MULT-CHAMBER PLUG ENGINE 
MLLV COST SU2'UARY ENGINE MODULE 
PROGRAM MGMT. CONT. END ITEM 
ELMENIT 'OF COST PART I PART II 
M/H $ M/H $ 
PROGRAM EXECUTIVE
 
PROGRAM PLAN. REPT.
 
INDUSTRIAL RELATIONS
 
ENGINEERtNG 100 
LAB TECHNICIANS 
TOOLING 200 
PRODUCTION 2,200 
MANUFACTURING TEST 200 
MANUFACTURING TECH.
 
S Q& RA _UR A 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 2,700/ 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL
 
TOTAL OTHER
 
TOTAL COST 2,700 
A [ B[] C9] 
FACILITIES LOGISTICS 
PART III PART IV , OT-LER
 
_ $ 
(IN THOUSANDS) 
TOTAL 
HIN _ _ $ 
100 
200-
2,20W'
 
200'
 
2 700 
2,700
 
MLLV
 
ONE MODULE INJECTION STAGE
 
*MULTI-CHAMBER
 
PLUG ENGINE
 
TABLE 5.2.3.0-II
 
1ST 	UNIT 
$1.05m avg. X 100 = $105m 
100th Unit (Cum.) 95% Curve = 76.5863 
$105m t 76.5863 = $1.37; = $2.67m 
"C" COSTS 
Engineering $.10m 
Test .20m 
Tooling (Maint.) *20m 
Fabrication 2.20m 
Subtotal $2.70i (Rounded to $2.7m) 
* 125,000 Thrust 
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5.2.4 Engine Installation - Injection Stage Engine Module 
Installation costs associated with two engines were based on manhour estimates 
which were derived from Saturn V historical data. In addition to the direct 
factory labor, all supporting costs were included. 
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TABLE 5.2.4.0-I ENGINE INSTALLATION 
MLLV COST SUMMARY ENGINE MODULE 
PROGRAM MGMT. CONT. END ITEM 
I PART IIELEMENT OF COST PART 
___________ /H M/ii $ 
PROGRAM EXECUTIVE 1 

PROGRAM PLAN.& REPT. 2 

INDUSTRIAL RELATIONS
 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING 2 
PRODUCTION 4 37 
MANUFACTURING TEST 1 i 
MANUFACTURING TECH. I 
Q& RA 1 II 
m FACILITIES 
DIRECT DIST 1 10 
TRAINING I 

TOTAL DIRECT LABOR $3 7 $63 
MATERIAL 1  
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL $ I 
TOTAL OTHER 
TOTAL COST $3 $64 

A [ 
FACILITIES LOGISTICS 
PART III PART IV 
m 
$ ~. $ 
B[] C[ 
OTHER 
OTHER 
Yl/H 
(IN THOUSANDS) 
TOTAL 
$ 
2 
1 
$1 
4 
1 
I 
1t0 
7 
2 
37 
1 
1 
1i 
1 
1 
$67 
$1 $68 
MLLV 
NON-RECURRING
 
PART I
 
ENGINE INSTALLATION - E/M
 
ASSEMBLY OR SYSTEM
 
TABLE 5.2.4.0-I
 
Element of Cost Manhours Manhours 	 Dollars 
Direct Labor 
Engineering
 
Logistics
 
Laboratory Technician
 
Production 3,838
 
Tooling 236
 
Manufacturing Test 132
 
Q&RA 1,065
 
Facilities 
 88
 
Manufacturing Technician 95
 
Total Direct Labor 5,454
 
Program Executive 	 65 772
 
Program Planning & Reporting 164 	 1,932
 
35
Industrial Relations 

Total Labor - Part I 	 264 3,048
 
naterial 
Program Planning & Reporting 	 3
 
4
Industrial Relations 

Material Subtotal 	 7
 
2Material & Administrative Burden 

Total Material 	 9
 
TOTAL COST - PART I 	 3,057
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TABLE 5.2.4.0-Il 
MLLV PART II COST Sb]NARY ENGINE INSTALLATION - EM A B [] C (IN THOUSANDS) 
ELEME~NT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 
M/H $ M/H $ M/H $ M/H $ M/H $ 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 2 1 3 
PRODUCTION 4 37 4 37 
MANUFACTURING TEST 
MANUFACTURING TECH. 1  
Q& R A 1 9 1 I II 
DIRECT DIST 1 9 1 1 1 11 
TRAINING 1 
TOTAL DIRECT LABOR 6 57 4 2 6 63 
MATERIAL 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION 
MFG. TECHNICIANS 
Q&RA 1 1 
SUBTOTAL 1 1 
MAT. & ADM. BURDEN 
TOTAL MATERIAL 1 1 
TOTAL PART II 0337 58 4 2 64 
MLLv
 
PART II 
MANUFACTURING 
PRODUCTI ON 
ENGINE INSTALLATION-E/M
 
ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
Element of Cost 5 2
 4.0-IV Manhours Dollars
 
(1) Fabrication & Assembly 2,706 $ 26,302
 
211 2,051
(2) Miscellaneous Charges 

30 292
(3) Maintain & Add in Scope Changes 

28,645Subtotal (A) 2,947 
8,660(4) Tool & Production Planning 891 

3,838 37,305Subtotal (B) 
943 9,166(5) Direct Distributable 

4,781 46,471Subtotal (C) 

53 515
(6) Training 

4,834 46,986Subtotal (D) 
967 9,399(7) Q&RA 
92 1,087(8) Mfg. Tech. 

5,893 $ 57,472Total Production Labor 

Material
 
(9) Raw Material & Standards Li 290(10) Q&RA 

161
(11) Mfg. Tech. 

451.
Material Subtotal 

(12) Material & Adm. Burden 153
 
604
Total Material 

Total Production Cost $ 58,076
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MLLV 
PART II* 
MANUFACTURING 
TOOLING
 
ENGINE INSTALLATION -E/M
 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.4.0-V 
Element of Cost 	 Manhours Dollars
 
$ 2,294(1) Sustaining Tooling 236 

76 739
(2) Direct Distributable 

312 3,033
Subtotal (A) 

3 29
(3) Training 

315 3,062
Subtotal 	(B) 

(4) 	Q&RA 63-612 
$ 3,674Total Tooling Labor 378 

Material
 
$ 413
(5) Tooling 

19
(6) 	Q&RA 
Subtotal (C) 432 
(7) Material & Adm. Burden - 147 
579Total Material 

$ 4,253Total Tooling Cost 
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PART II 
MANUFACTURING 
MANUFACTURING TEST 
ENGINE INSTALLATION-E/M 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.4.0-VI 
Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal 

(2) 	Direct Distributable 

Subtotal 

(3) Training 

Subtotal 

(4) Mfg. Tech. 

Subtotal 

(5) 	Q&RA 

Total Mfg. Test Labor 

Material 

(6) Q&RA 
(7) Mtg. Tech. 
Subtotal 
(8) Material & Adm. Burden 

Total Material 

Total Mfg. Test Cost 

963
 
Manhours Dollars
 
100 972 
32Z 311 
132 1,283
 
42 410
 
174 1,693
 
2
 
176 1,711
 
3 39
 
179 1,750
 
35 342
 
214 2.092
 
11
 
11 
6
 
17
 
6
 
23
 
$ 2,115
 
MLLV 
PART III 
FACILITY LABOR 
ENGINE INSTALLATION -E/M 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.2.4.0-VII 
Element of Cost Manhours Dollars 
(1) Direct Labor Hours 88 $ 855 
TOTAL FACILITY LABOR COST $ 855 
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5.2.5 Propellant, Pressurants, and Gaes - Injection Stage Engim Module 
Propellant costs used on the MLLV engine module were estimated for the 
following types of propellants: 
a. LOX 
b. LH2 
c. LN2 
d. GHe 
e. GB 2 
These costs were based on current actual costs for the Saturn V. An appropriate 
burden was added to account for the support activities required for procurement. 
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TABLE 5.2.5.0-I 
MLLV COST SUMMARY PROPELLANT - ENGINE MODULE A E) B] aCN] (IN THOUSAINDS) 
ELEMNT OF COST 
PROGRAM MGMT. 
PART I 
CONT. END ITEM 
PART II 
ACILITIE 
PART III 
LOGISTICS I 
PART IV OTHER TOTAL 
M/H $ M/H $ $ $ M/H $ 
PROGRAM EXECUTIVE 
PROGRAM PLAN. & REPT 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING* 
PRODUCTI ON 
MAtUF ACTUHING TEST 
MANUFACTURING TECH. 
Q& RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 365 365 
TOTAL COST 366 365. 
- ,36 -­ 365, 
5.2.6.3 Off Site Support Complex 
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OFF SITE SUPPORT COMPLEX - ENGINE MODULE - 1 R&D FLIGHT VEHICLES
 
TABLE 5.2.6.3-I 
MLLV COST SUMMARY A 5l B CUJ (IN THOUSANDS) 
ELEMENT OF COST 
PROGRAM MGMT. 
PART i 
CONT. END ITEM FAOILITIES LOGISTICS 
PART II PART III FT IV 
TOTAL 
Y,/H $ N/H $ rRER 
PROGRAM EXECUTIVE 8 100 8 100 ' 
PROGRAM PLAN.& KEPT. 21 244 21 244 
INDUSTRIAL RELATIONS 5 45 5 45 
ENGINEERING 56 661 56 661 
LAB TECHNICIANS 
TOOLING 
PRODUCTION OR OPER 690 6705 690 6,705 
TEST __MANUFACTURING 
MANUFACTURING TECH. 
Q& RA 133 1295 133 12295 
FACILITIES 
DIRSCT DIST 
TRAINING 
TOTAL DIRECT LABOR 34 389' 879 8661 913 9,050 
MATERIAL .3 3 
LOGISTIC HARDWARE 
BURDEN 1 1 
TOTAL MATERIAL 4 4 
TOTAL OTHER 
TOTAL COST 389 8,665 9,054 
MLLV 
RECURRING 
PROPELLANT - E/M 
(IN THOUSANDS) 
TABLE 5.2.5.0-II 
CUBIC FT. POUNDS 
LOX 1,488 
LH2 259 
LN2 533 
GHe 1,666 
GH2 408 
Propellant Cost 
Material and Administrative Burden 
TOTAL COST 
DOLLARS 
18 
131 
14 
104 
4 
272 
93 
365 
967
 
THIS PAGE INTENTIONALLY LEFT BLANK
 
968
 
5.2.6 Launch Operations - Injection Stage Engine Module 
The launch operations for the engine module are divided into two parts. The 
first part represents the costs for the first and second launches (R&D flight 
test vehicles). The secondtpart represents the costs for launches of the 
operational vehicles (third vehicle and subsequent vehicles). Each of these 
parts are divided into three major categories: 1) Launch Control, 2) Launch 
Pad Operations, 3) Off Site Support. Figure 5.2. 6.0-1 shows the delta 
costs of these categories and indicates the applicable sub-sections where the 
costs are shown in detail. 
The costs reflected in this section are for launching of one engine module at a 
two vehicles per year launch rate. 
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LAUNCH OPERATIONS - ENGINE MODULE - 1 R&D FLIGHT VEHICLE 
TABLE 5.2.6.0-I 
MLLV COST SUMMARY A [ B[-] CK] (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ M/H $ $ _ $ M/H $ 
PROGRAM EXECUTIVE 14 179 14 ,179
 
PROGRAM PLAN.& REPT. 38 438 38 438
 
INDUSTRIAL RELATIONS 8 81 8 81
 
ENGINEERING 101 1185 101 1,185
 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION 1237 12025 1,237 12,025 
MANUFACTURING TEST
 
MANUFACTURING TECH.
 
Q& RA 239 2322 239 2,322
 
FACILITIES
 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 60 698 1577 15532 1,637 16,230 
MATERIAL 7 7 
LOGISTIC HARDWARE 
BURDEN 1 1 
TOTAL MATERIAL 8 8 
TOTAL OTHER 
TOTAL COST 698 15540 16,238 
LAUNCH OPERATIONS - OPERATIQNA VEHICLES (THIRD VEHICLE 
TABLE 5.2.6.0-I1. AND SUBSEQUENT VEHICLES) 
L4V COST SU 4ARY A5 BE] CRI (IN THOUSA1S) 
PROGRAM MGWT. CONT. END ITEM FACILITES LOGISTICS TOTAL 
ELeENT OF COST PART I PART II PART III PART IV OTHER 
_t_ $ M/H $ $ M/H $ 
PROGRAM EXECUTIVE 4 48 4 48 
PROGRAMl BLAII& SEPT. 13 116 _______ ___ ___ ___10 116 
JIOUSTRIAL RELATIONS 2 22 a 2 22 
ENOINEERINO 27 315 27 315 
LAB TECIICIANS 
TOOLING
 
PRODUCTION 328 3192 328 3,192
 
MANUFACTURING TEST
 
SMANUFACTURING TECH. 
Q & R A 63 616 63 616 
FACILITIES
 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 16 186 418 4123 434 4,309 
M[ATERIAL 2 2 
LOGISTIC HARDWARE
 
BURDEN 
TTLMATERIAL 22 
TOTAL OTHER 
TOTAL COST 186 4125 4,311 
FDED COSTS - OPERATIONAL VEHICLES 
(THIRD VEHICLE AND SUBSEQUENT VEHICLES) 
OPERATIONS I CONTROL C 
$670$4,3 14
526".0 [LAUNCH7.. IPADI 
OFF SITESUPPOR{T 
$2,404 C 
5.2.6.3| 
2 R&D FLIGHT VEHICLEG INCLUDES ADDITIONAL COSTS(FIDED COSTS -
FOR 9 MONTH CYCLE TIME. INCREASED SEB AND INSTRUMENTATION) 
F2ENI OPERATIONS C FTROL 
$2,524*
$16,238"7 

SLAUNCH PD 
$4,660*
 
IOFFTIT. 
I $9,054,OF 376PPAXMAEL 
NOTES: 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER'HIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
*COSTS SHOWN ABOVE ARE 
INCREASED BY A FACTOR 
OF APPROXIMATELY 3. 766 
FOR THE FLIGHT TEST VEHICLES 
FIGURE 5.2.6.0-1 ENGINE MODULE LAUNCH OPERATIONS COST FLOW DIAGRAM 
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5.2.6.1 Launch Control Center 
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LAUNCH -RUIWROL CENTER - ENGINE MODULE -(l R&D FLIGHT VEHICLES 
TABLE 5.2.6.1-1 
MLLV COST SUMMARY A D BD CK] (IN THOUSANDS) 
ELEMENT OF COST 
PROGRAM 
PART 
M/H 
MGMT. 
I 
$ 
CONT. END ITEM 
PART II 
M/ __$ _ 
FACILITIES 
PART III 
4/ 1 /O$ 
LOGISTICS I 
PART IV 
$ 
THER 
TOTAL 
N$/H 
PROGRAM EXECUTIVE 2 28 2 28 
PROGRAM PLAN.& REPT, 6 68 6 68 
INDUSTRIAL RELATIONS 1 13 1 13 
ENGINEERING 16 184 16 184 
LAB TECHNICIANS 
TOOLING 
PRODUCTION OR OPER 192 1869 192 1,869 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA j 37 361 37 361 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 9 109 245 2414 254 2,523 
MATERIAL 1 1 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 1 
_i 
TOTAL OTHER 
TOTAL COST 
109 2415 2524 
MLLV 
RECURRING 
PART I 
LAUNCH CONTROL CENTER -
ASSEMBLY OR SYSTEM 
TABLE 5.2.6.1-II 
E/M 
Element of Cost Manhours 
(In Thousands) 
Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
16 
192 
37 
Total Direct Labor 245 
Program Executive 2 28 
Program Planning & Reporting 6 68 
Industrial Relations 
Total Labor - Part I 
1 
9 
13 
109 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Katerial & Administrative Burden 
Total Material 
TOTAL COST - PART I 109 
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ILAUNCH CONTROL CENTER-ENGINE MODULE 
TABLE 5.2.6.1-IB 
MLLV PART II COST SUMMARY AE (IN THOUS ILS) 
-ELEMENT OF COST 
ENGINEERING PRODUCTION TOOLING TEST TOTAL 
M/H M/H $ M/H $ M/H $ M/H $ 
ENGINEERING 16 184 16 184 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 192 1869 192' 1,869 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q & R A 37 361 37 361 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 16 184 229 2230 245 2;414 
-MATERIAL 
I LAB. TECHNICIANS 
TOOLING 
PRODUCTION 
MFG. TECHNICIANS 
Q& RA 1 1 
SUBTOTAL 1 1 
MAT. & ADM. BURDEN 
TOTAL MATERIAL 1 1 
TOTAL PART 113 184 2231 2,415 
MLLV 
RECURRING
 
LAUNCH OPERATIONS
 
LAUNCH CONTROL CENTER - E/M
 
TABLE 5.2.6.1-IV 
(In Thousands) 
Element of Cost Manhours Dollars 
Engineering: 16 184 
Design Support 
TOTAL COST 16 184 
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MLLV 
RECURRING
 
LAUNCH OPERATIONS 
LAUNCH CONTROL CENTER - E/M
 
TABLE 5.2.6.1-V 
(In Thousands) 
Element of Cost Manhours Dollars
 
Operations:
 
launch Vehicle 106 1,028 
Technical Support 86 841
 
Subtotal 192 1,869
 
Q&RA 37 361 
Total Labor 229 2,230 
Material 
Q&RA 1 
Material and Administrative Burden
 
Total Material
 
TOTAL COST 2,231 
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5.2.6.2 Launch Pad 
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LAUNCH PAD - ENGINE MODULE - I R&D FLIGHT VEHICLES 
TABLE 5.2.6.2-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
PRGRAM MGMT. 
PART T 
Y,__________ $ 
CONT. END ITEM 
PART II 
M/H $ 
A E BQ Cj] 
FACILITIES LOGISTICST 
PART III PART IV OTHER 
$ I 
(IN THOUSA20S) 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
4 
11 
2 
51 
126 
23 
29_ 340 
4 
11 
29 
51 
126 
23 
340 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
355 3451 355 3,451 
C 
MA.qUFACTURING TECH. 
Q& RA 
FACILITIES 
69 666 69 666 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR, 17 200 453 4457 470 4,657 
MATERIAL 3- 3 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
3 .3 
TOTAL COST 200 W4460 4,660 
MLLV 
RECURRING 
PART I 
LAUNCH PAD - E/M 
ASSEMBLY OR SYSTEM 
TABLE 5.2.6.2-II 
Element of Cost Manhours 
(In Thousands) 
Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
29 
355 
69 
Total Direct Labor 453 
Program Executive 4 51 
Prorram Planning & Reporting 11 126 
Industrial 11elations 2 23 
Total Labor - Part I 17 200 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
flaterial & Administrative 
Total Material 
Burden 
TOTAL COST - PART I 200 
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LAUNCH PAD - ENGINE MODULE
 
TABLE 5.2.6.2-II 
MLLV PART II COST SUMMARY A B [] C (IN THOUSANDS) 
ELEMENT OF COST 
ENGINEERING 
LAB TECHNICIANS 
ENGINEERING 
M_/H 
29 340 
PRODUCTION 
M/H $ 
TOOLING 
M/H $/ _!H 
TEST 
' $ M/N 
29 
TOTAL 
$ 
340 
TOOLING 
PRODUCTION 355 3451 355 3,451 
MANUFACTURING TEST 
MANUFACTURING 
1 Q& R A 
DIRECT DIST 
TECH. 
69 666 69 666 
TRAINING 
cTOTAL DIRECT LAOR 29 340 424 4117 453 4,457 
JMATERIAL 
LAB. TECHNICIANS +" 
TOOLING 
PRODUCTION .: 
MFG. TECHNICIANS 
Q& RA 
SUBTOTAL 
3 
3 
3 
3 
MAT. & ADM. BURDEN 
TOTAL MATERIAL 3 3 
TOTAL PART II 0057, 340 4120 4,460 
MLLV 
RECURRING 
LAUNCH OPERATIONS 
LAUNCH PAD - E/M 
TABLE 5.2.6.2-IV 
Element of Cost 
(In Thousands) 
Manhours Dollars 
Engineering: 
Design Support 29 340 
TOTAL COST 29 340 
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MLLV 
RECURRING
 
LAUNCH OPERATIONS 
LAUNCH PAD - E/M 
TABLE 5.2.6.2-V 
(In Thousands) 
lManhours Dollars Element of Cost 
Operations: 
195 1,898Launch Vehicle 
160 1,553
Technical Support 

355 3,451
Subtotal 
69 666 
Total Labor 424 4,117 
Material 
3Q8RA 
11aterial and Administrative Burden 
Total aterial 3 
TOTAL COST 4,120 
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5.2.6.3 Off Site Support Complex 

MLLV 
RECURRING 
PART I 
OFF SITE SUPPORT COMPLEX 
ASSEMBLY OR SYSTEM 
TABLE 5.2.6.3-II 
- E/M 
Element of Cost Manhours 
(In Thousands) 
Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
56 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Hanufaturing Technician 
690 
133 
Total Direct Labor 879 
Program Executive 8 100 
Program Planning & Reporting 21 244 
Industrial 13elations 5 45 
Total Labor - Part I 34 389 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
flaterial & Administrative Burden 
Total Material 
TOTAL COST - PART I 389 
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OFF ,SITE SUPPORT COMPLEX - ENGINE MODULE 
TABLE 5.2.6.3-1II 
-MTLV PART II COST SUMMARY Al EL C W (IN THOUSANDS) 
ELEMENT OF COSTH 
________p_ 
ENGINEERING 
ENGINEERING 
$" 
24HHH 
56 661 
PRODUCTION 
$ 
TOOLING 
$ 
H/H 
TEST 
/H 
H 
$ $14/ MIH 
56 
TOTAL 
$ 
66i 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
IJMANUFACTURING TEST 
690 i6705 690" 6;705 
"' 
MANUFACTURING TECH. 
Q & R A 
DIRECT'DIST 
133 1295 133 1,295 
TRAINING 
TOTAL DIRECT 56 661 823 8000 879 8,661 
,MATERIAL 
LAB. TECHNICIANS 
TOOLING 
PRODUCTION 
MbFG. TECHNICIANS 
Q& RA 
SUBTOTAL 
MAT. & ADM. BURDEN 
'3 
3' 
1 
3 
3 
1 
TOTAL MATERIAL 4 4 
TOTAL PART II C 661 8004 8,665­
MLLV 
RECURRING
 
LAUNCH OPERATIONS 
OFF SITE SUPPORT COMPLEX - E/M
 
TABLE 5.2.6.3-IV 
.(In Thousands) 
llanhours DollarsElement of Cost 
Engineering: 
Design Support 56 661 
56 661TOTAL COST 
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MLLV 
RECURRING
 
LAUNCH OPERATIONS 
OFF SITE SUPPORT COMPLEX - E/M
 
TABLE 5.2 .6.3-V
 
(In Thousands)
 
Manhours DollarsElement of Cost 
Operations:
 
Launch Vehicle 380 3,688 
Technical Support 310 3,017 
Subtotal 690 6,705 
QeRA 133 1,295 
Total Labor 823 8,000 
Material
 
QR.A 3 
Material and Administrative Burden 1 
Total Material 4 
TOTAL COST 8,004 
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5.2.7 	 Manufacturing Facility Maintenance and Transportation- Injection Stage 
Engine Module 
Maintenance costs include cost for maintenance of the manufacturing building, 
the vertical assembly building, post manufacturing and stage test building, the 
office building and the capital equipment. 
Transportation costs include costs for such items as the barges, the tow vehicle, 
the land transporter, and the cost for the barge trip from the manufacturing 
facility to the launch site. 
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TABLE 5,70-1 
MLLV COST S I4ARY 
fL ENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST
 
MNUFACTURING TECH. 
Q& RA 
FACILITIES 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST 

FACILITIES,& TRANSPORTATION 
ENGINE MODULE A [] B] Co (IM THOUSANMS) 
PROGRAM 
PART 
MGMT.I CONT. 
END ITEM 
PART II 
FACILITIES 
PART III
,.,z 
LOGISTICSPART IV OTRER 
TOTALTOT_ _ 
M/H $ M/H $ [ $ $ O/H $ 
1,310 1/3D/ 
1,310 ...... 1,810 
131,3101I/, S10 
RECURRING COST SUMMARY 
-ENGINE MOI3ULE 
FACILITIES & TRANSPORTATION 
(DOLLARS IN THOUSANDS)-
TABLE '5.2.7.0-II 
Element of Cost. 
Manufacturing Bldg. 
Vertical Assy. Bldg. 
Post Mfg. '&Stage Test Bldg. 
Liquid Engine Mfg. Bldg. 
Office 
Facilities 
1,470 
37 
21 
365 
EQuipment 
630 
16 
13 
41 
'Transportation, 
Subtotal 1,893 700 
Transportation 
Barge 
Tow Vehicle 
Land Transporter 
40 
2 
4 
Subtotal 46 
Totals 
Transportation 46 
EquilpmenL 700 
Fa. LLes 
Barge Trips * 
MANUFACTURING FACILITIES COST 
1,893 
32 
2,671 
Recurring Cost for one vehicle 
or six (6) months 1,310 
* Barge Trips are estimated 4 per year 
$8,000 X 4 = $32,000 
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5.3 
VRECEDING -AGE BLANK NOT FILMED.
 
FUEL MODULE INJECTION STAGE 
The summary costs for the first unit injection stage - fuel module are displayed 
in Figure 5.3.0. 0-1. These costs include not only the hardware, but all the 
costs associated with launching the stage and maintaining that portion of the 
facility associated with the fuel module. Table 5.3.0.0-I summarizes the cost 
of the fuel module by part and elements of costs for the first R&D flight vehicles. 
Table 5. 3. 0. 0-I displays (for reference) the costs for the first operational 
vehicle (third unit). 
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FUEL MODULE - 1' R&D LAUNCH VEHICLE 
TABLE 5.3.0.0-I.
 
MLLV COST SUMARY A[1 B ] Cjf !(IN 'THOUSAIDS)
 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ M/H $ $ /H$ 
PROGRAM EXECUTIVE 6 67 6 67 
PROGRAM PLAN.& rEPT. 16 170 16 170 
INDUSTRIAL RELATIONS 2 30 2 30 
ENGINEERING 237 2428 6 237 2,434 
LAB TECHNICIANS 
.TOOLING 21 397 21 397 
PRODUCTION. 628 7495 628 7,495 
MANUFACTURING TEST 17 298 17 298 
MLNUFACTURING TECH. 9 98 9 98 
Q& RA 91 904 91 904 
FACILITIES 8 77 8 77 
DIRECT DIST 92 902 92 902. 
TRAINING 5 51. 5 51 
TOTAL DIRECT LABOR 24 267 1100 125738 77 6 1,132 12,923 
MATERIAL 924 924 
LOGISTIC HARDWARE 9 9 
BURDEN 305 305 
'TOTAL MATERIAL 1229 9 1,238 
TOTAL OTHER 365 365 
TOTAL COST 267 13802 77 15 365 14,526 
FUEL MODULE - OPERATIONAL VEHICLES
 
(THIRD VEHICLE AND SUBSEQUENT VEHICLES)
 
TABLE 5.3.0.0-Il
 
MLLV COST SUMMARY A ] BE] C_] (IN THOUSA: DS)
 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICSPART IV TOHER
OF COST FART ! PART II PART IIIELEMENT 

zR OTHERTOA
OF COSH
ELMN
__,___ _MIH $' $ -- $ MI/ $ 
PROGRAM EXECUTIVE 6 67 6 67 
PROGRAM PLAN.& REPT. 16 170 16 170 
INDUSTRIAL RELATIONS 2 30 2 30 
ENGINEERING 124 1340 6 124 1,346
 
LAB TECHNICIANS 
TOOLING 21 397 21 397
 
PRODUCTION 488 488
6404 6,404
 
17 298
MANUFACTURING TEST 17 298 
MANUFACTURING TECH. 9 98 9 98 
Q& RA 91 904 91 904 
FACILITIES 8 77 8 77 
DIRECT DIST 92 902 92 902 
5 51
TRAINING - 51 
TOTAL DIRECT LABOR 24 267 847 10394 B 77 6 879 10,744 
MATERIAL 912 912 
LOGISTIC HARDWARE 9 9 
tURDEN 305 305 
TOTAL MATERIAL 1217 9 1,226 
TOTAL OTHER 365 365 
TOTAL COST 267 11611 77 15 365 12,335 
Delta for 
Fuel Module 
$14,526 
*$1,335 
5.3.0.0
 
Structures, 
S $4,618 
5.3.1.0 
Systems 
$2,411 
5.3.2.0 
Engines 
$2,500 
-5.3.3.0 
-Engine install. 
$01 
5.3.4.0 
Propellant 
$365 OTES:DOLLARS ARE IN THOUSANDS. 
5.3.5.0 	 NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
Launcb Ops. NUMBER FOR COST DETAILS. 
$4,565 
*2374 
S. 3.6.0o 
*FIRST OPERATIONAL UNIT COST WHICH DIFFERS 
- SIGNIFICANTLY YRWJ THOSE OF FIRST R&D FLIGHT 
FIGURE 5.3.0.0-1 FUEL MODULE - INJECTION STAGE'COST FLOW DIAGRAM 
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5.3.1 Structures - Injection Stage Fuel Module 
The first unit production cost for the structural components of the fuel module 
are displayed in Figure 5. 3. 1. 0-1. The cost details of the structural 
components are contained in appropriate sub-sections as indicated. 
Table 5.3. 1.0-I is a total cost summary of these sections. 
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TABLE 5.3.1.0-1 
MLLV COST SUMMARY iVCOT YA STRUCTURES - FUEL MODULE A B]sQcIEl B[ [CF I osns(INTHOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIE LOGISTICST 
ELEMENT OF COST PART I PART II PART III PART IV OTHER TOTAL 
__________ /H $ M/H $ $ 4OTHER 14/H $ 
PROGRAM EXECUTIVE 4 42 4 47 
PROGRAM PLAN.& REPT. 11 120 11 120 
INDUSTRIAL RELATIONS 2 23 2 23 
ENGINEERING 1 12 6 1 18 
LAB TECHNICIANS 
TOOLING 16 160 16 160 
PRODUCTION 230 2234 230 2,234 
MANUFACTURING TEST 12 121 12 121 
,MANUFACTURING TECH. 6 69 6 69 
Q& RA .65 636 65 636 
g FACILITIES 60 6 60 
DIiECT DIST 66 637 66 637 
TRAINING 3 36 3 36 
TOTAL DIRECT LABOR 13 190 399 3905 6 60 6 422 4,161 
MATERIAL 
LOGISTIC HARDWARE 
_ 299 334 
349 
6 I 334 
39 
BURDEN 114 114 
TOTAL M7TERIAL 448 9 457 
TOTAL OTHER457 
TOTAL COST 190 4353 60 15 4,6L8 
STRUTURE FORWARD SKER 
NOTES: 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER EIGHT CORNER 
DEmOGNATE APPLUCARLE SECTION 
NUMBER FOR COST DETAILS. 
FIGURE 5.3. 1.0-1 FUEL MODULE STRUCTURES CST FLOW DIAGRAM 
$1001
 
THIS PAGE INTENTIONALLY LEFT BLANK
 
1002
 
NOT FILMED.MECEDINGPAGE BLANK 
5.3.1.1 Forward Skirt - Injection Stage Fuel Module 
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.TABLE 5.3.1.1-I FORWARD SKIRT - F/M 
MLLV COST SU14Th A j] BE] C] (IN THOUSANDS) 
ELE4ENT OF COST 
PROGRAM MGMT. 
PART I 
CONT. END 
PART II 
ITEM FACILITIES 
PART III 
LOGISTICS 
PART IV OTHER 
TOTAL 
__ __ __ _ __ __ _ M/S $ N/H $ $ 1 _ _$  _ __ ___ __ __ $___ _ 
PROGRAM EXECUTIVE 1 7 7 
PROGRAM PLAN. & REPT. 2 18 2 18 
INDUSTRIAL RELATIONS 3 3 
ENGINEERING 1 1 
LAB TECHNICIANS 
TOOLING 2 21 2 21 
PRODUCTION 35 338 35 338 
MANUFACTURING TEST 1 16 1 16 
'MANUFACTURING TECH. 1 11 1 11 Q&R1A 10 94 10 94 
FACILITIES 1 9 1 9 
'DIRECT DIST, 10 95 10 95 
TRAINING 5-5 
TOTAL DIRECT LABOR 3 28 59 581 1 9 63 618 
MATERIAL 135 135 
LOGISTIC HARDWARE 
BURDEN 45 145 
TOTAL MATERIAL 180 180 
TOTAL OTHER 
TOTAL COST 28
-
761 9 798 
MLLV 
RECURRING 
PART I 
FORWARD SKIRT - F/M 
ASSE24BLY OR SYSTEM 
TABLE 5.3.1.1-I1 
Element of Cost Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
39 
5 
8 
34,790 
2,137 
1,620 
9,768 
801 
874 
Total Direct Labor 50,043 
Program Executive 
Program Planning & Reporting 
6OO 
1,59TJ5 
7,086 
17,727 
Industrial Relations 325 3,159 
Total Labor - Part I 2,426 27,972 
Material 
Program Planning & Reporting 
Industrial Relations 
30 
33 
'Material Subtotal 63 
Material & Administrative Burden 22 
Total Material 85 
TOTAL COST - PART I 28,057 
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TABLE 5,3.1.1-111 
NLLV PART I COST SI ARY 
FORWARD SKIRT - F/M 
A ] r fl CE (INTHOUSANDS) 
ENGINEERING PRODUCTION TOOLING TEST TOTAL 
ELEMENT OF COST 
M/H $ M/H $ M/H $ N/H M/H $ 
ENGINEERING _ 1 
LAB TECHNICIANS 
TOOLING 2 21 2 21 
PRODUCTION! • 35 3583  35 338 
MANUFACTURING TEST _ 1 16 1 16 
MANUFACTURING TECH. 1 lO 1 1 11 
Q & R A 9 85 5 4 10 94 
DIRECT DIST 8 83 1 7 1 5 10 95 
TRAINING 5 5 
TOTAL DIRECT LABOR 1 53 521 3 33 3 26 59 581 
MATERIAL 
LAB. TECHNICIANS 
TOOLING 4 4 
PRODUCTION 127 127 
M.FG TECHNICIANS 1 I 
Q& RA ___' ,3 
SUBTOTAL 131 4 135 
MAT. & ADN.. Bi2EE 44 1 45 
TOTAL MATEIAI ,,17_, 5 ... 18O 
TOTAL PART IT ZST 1 696 38 26 761 
Element of Cost 
MLLV 
PART II 
ENGINEERING 
FORWAH SKIRT - F/I 
ASSEMBLY OR SYSTEM 
TABLE 5.3.1.1-IV 
Manhours Dollars 
Design Development 
SRe liab lity Engineering 
(I ) fluhtota1 (A) 
38 
1 
39 
449 
12 
461 
(2) Laboratory Technicians 8 94 
(3) Q&RA 
Subtotal (B) 47 
2 
555 
24 
Total Engineering Labor 49 579 
Material 
(4) Lab. Tech. 17 
(5) Q&RA 
Subtotal (C) 
1 
18 
(6) Materia] & Adm. Burden 6 
Total Material 24 
TolaL Engineering Cost 603 
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MLLV 
PART II 
MANUFACTURING 
PRODUCTION 
FORWARD SKIRT - F/M 
ASSEMBLY OR SYSTEM 
1ST UNIT COST
 
TABLE 5.3.1.1-V 
Element of Cost 

(1) Fabrication & Assembly 

(2) Miscellaneous Charges 

(3) Maintain & Add in Scope Changes 

Subtotal (A) 

(4) Tool & Production Planning 

Subtotal (B) 

(5) Direct Distributable 

Subtotal (C) 

(6) Training 

Subtotal (D) 

(7) Q&RA 

(8) Mfg. Tech. 

Total Production Labor 

Material
 
(9) Raw Material & Standards 

(10) Q&RA 

(11) Mfg. Tech. 
Material Subtotal 

(12) Material & Adm. Burden 

Total Material 

Total Production Cost 

Manhours Dollars
 
24,529 238,422
 
1,913 18,596
 
270 2,622
 
26,712 259,641
 
8,078 78,515
 
34,790 338,156
 
8,548 83,085
 
43,338 421,240
 
477 4,634
 
43,814 425,874
 
8,763 85,174
 
832 9,831 
53,409 520,879 
126,876
 
2,629
 
1,457
 
130,962
 
44,527
 
175.48
 
696,367
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MLLV 
PART II 
MANUFACTURING 
TOOLING 
FOIMARD SKIRT - F/ 
Element of Cost 
ASSEMBLY OR SYSTEM 
IST UNIT COST 
TABLE 5.3.1.1-VI 
Manhours DO II-ar's 
(i) Sustaining Tooling 2,137 20,772 
(2) Direct Distributabel 684 6,647 
Subtotal (A) 2,821 27,418 
(3) Training 31 301 
Subtotal (B) 2,852 27,719 
(4) Q&RA 570 5,543 
Total Tooling Labor 3,422 33,262 
Material 
(5) Tooling 3,740 
(6) Q&RA 170 
Subtotal (C) 3,910 
(7) Material & Adm. Burden 1,330 
Total Material 5,240 
Total Tooling Cost 38,502 
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MLLV
 
PART II 
MANUFACTURING 
MANUFACTURING TEST 
FORWARD SKIRT -,-F/M 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 53.11-VII 
Element of Cost Manhours Dollars
 
Component Test 1.226 11.917
 
Component Test Planning 392 3,813
 
(1) Subtotal 	 1,618 15,730
 
(2) 	Direct Distributable 518 5,033
 
Subtotal 2,136 20,763
 
(3) 	Training 23 227
 
Subtotal 2,159 20,990
 
(4) Mfg. 	Tech. 41 584
 
Subtotal 	 2,200 21,474
 
4,198
432 
(5) Q&RA 

Total Mfg. Test Labor 2,632 25,672
 
Material
 
(6) Q&RA 	 130 
C7) 	 MUg. Tech. 72 
Subtotal 202 
(8) Material & Adm. Burden 	 68
 
Total Material 	 .270
 
Total Mfg. 	Test Cost 25,942
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M4LLV
 
PART III
 
FACILITY LABOR
 
FORWAED SKIRT - F/14 
TABLE 5.3.1.1-VIII
 
Manhours Dollars
Element of Cost 

(1) Direct Labor Hours 802 9,472
 
Total Facility Labor Cost 802 9,742
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MLLV 
PART IV
 
LOGISTIC LABOR
 
FOIWARD SKIRT - F/M
 
TABLE 5.3.1.1-IX 
Element of-Cost Manhours Dollars 
(1) Engineering 5 59
 
(2) Hardware 280
 
(3) Material & Adm. Burden 95
 
Total Material 375
 
Total Logistic Cost 434
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5.3.1.2 LH2 Tank Torus - Injection Stage Fuel Module 
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TABLE 5.3.1.2-1 LI 2 TANK - FUEL MODULE 
MLLV COST SUMMARY A [ BE] CE[ (IN THOUSANDS) 
ELEMENT OF COST 
PROGRAM MGMT. 
PART IMI 
_/H $ 
CONT. END ITEM 
PART II 
M/H $ 
FACILITIES 
PART III 
LOGISTICS 
PART IV 
$ 
OTHER 
OTHER 
,, 
N/H 
TOTAL 
$ 
PROGRAM EXECUTIVE 1 14 1 14 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
3 
1 
36 1 337 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 4 42 4 42 
PRODUCTION 70 684 70 684 
MANUFACTURING TEST 3 32 3 32 
'MANUFACTURING TECH. 2 21 2 21 
Q & R A 20 192 20 192 
FACILITIES 2 16 2 16 
DIRECT DIST 20 191 20 191 
TRAINING 1 10 1 10 
TOTAL DIRECT LABOR 57 120 1.172 2 16 127 1,245 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
130 
44 
4 
1304 
44 
TOTAL MATERIAL 174 4 178 
TOTAL OTHER 
TOTAL COST 57 1,346 16 4 1,423 
MLLV 
RECURRING 
PART I 
L2 TANK -F/M 
ASSEMBLY OR SYSTEM 
TABLE 5.3.1.2-II 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
23 
43 
5 
70,325 
4,320 
3,272 
19,656 
1,620 
1,766 
Total Direct Labor 101,144 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
1,214 
3,035 
658 
14,337 
35,843 
6,396 
Total Labor - Part I 4,907 56,576 
Material 
Program Planning & Reporting 
Industrial Relations 
66 
66 
Material Subtotal 127 
Material & Administrative Burden 43 
Total Material 170 
TOTAL COST - PART I 56,746 
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TABLE 5.3.1.2-11 I LH2 TANK - FUEL MODULE 
MLLV PART II COST Sbh4iARY A f Bfl C (IN THOUSANDS) 
ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 
M/H $ M/H $ M/H $ M/H s H/H $ 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 4 42 4 42 
PRODUCTION 70 684 70 684 
MANUFACTURING TEST 3 32 3 32 
MANUFACTURING TECH. 2 20 1 2 21 
Q& R A 18 172 1 11 1 9 20 192 
DIRECT DIST 17 168 2 13 1 10 20 191 
TRAINING 1 9 1 1 10 
TOTAL DIRECT LABOR 108 1,053 7 67 5 52 120 1,172 
' MATERIAL 
LAB. TECHNICIANS 
TOOLING 8 8 
PRODUCTION 114 114 
MFG. TECHNICIANS 3 3 
Q& RA 5 5 
SUBTOTAL 122 8 130 
MAT. & ADM. BFLPEhU 42 2 44 
TOTAL MATERIAL 164 10 174 
TOTAL PART II C'ZT 1,217 77 52 1,346 
MLLV 
PART II. 
ENGINEERING 
LH2 TANK -F/M 
ASSEMBLY OR SYSTEM 
TABLE 5.3.1.2-1V 
Element, of Cost 

Design Development 
SReoliability Engineering 
(1) 5)l1.otal (A) 
(2) laboratory Technicians 
Subtotal (B) 
(3) Q&RA 
Total Engineering Labor 

Matorial 
(4) Lab. 	Tech. 
(5) 	Q&RA
 
Subtotal (C) 

(6) 	Material & Adm. Burden
 
Total Material
 
Total Engineering Cost 

Manhours 
17 
6 
23 
5 
28 
1 
Dollars 
201 
71 
272 
12 
330 
12 
29 342 
11 
11 
357 
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MLLV 
PART IT 
MANUFACTURING 
PRODUCTION 
LH2TANK - F/M 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.3.1.2-V 
Element of Cost Manhours Dollars 
(1) Fabrication & Assembly 49,584 481,956 
(2) Miscellaneous Charges 3,868 37,592 
(3) Maintain & Add in Scope Changes 545 5,301 
Subtotal (A) 53,997 524,850 
(4) Tool & Production Planning 16,329 158,714 
Subtotal (B) 70,326 683,564 
(5) Direct Distributable 17,279 167,952 
Subtotal (C) 87,605 851,515 
(6) Training 964 9,366 
Subtotal (D) 88,568 860,882 
(7) Q&RA 
(8) Mfg. Tech. 
17,714 
1,683 
172,176 
19,873 
Total Production Labor 107,964 1,052,930 
..Material 
(9) Raw Material & Standards 114 
(1O) Q&RA 
(ii) Mfg. Tech. 
5 
3 
Material Subtotal 122 
(02)Material & Adm. Burden 42 
Total Material 164 
Total Production Cost 1,217 
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MLLV 
PART II. 
MANUFACTURING 
TOOLING 
LH2 TANK - F/M 
ASSEMBLY'OR SYSTEM 
1ST UNIT COST 
TABLE 5.3.1.2-VI 
Element of Cost Manhours Du I ar 
(1) Sustaining Tooling 4,320 41,990 
(2) Direct Distributabel 1,382 13,437 
Subtotal (A) 5,702 55,427 
(3) Training 
Subtotal (B) 
63 
5,765 
609 
56,036 
(4) Q&RA 1,153 11,207 
Total Tooling Labor 6,918 67,243 
Material 
(5) Tooling 
(6) Q&RA 
Subtotal (C) 
7,560 
346 
7,906 
(7) Material & Adm. Burden 
Total Material 
2,688 
10,594 
Total Tooling Cost 77,837 
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MLLV 
PART II 
MANUFACTURING 
MANUFACTURING TEST 
I2 TANK - F/M 
ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 5.3.1.2-VII
 
Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal 

(2) Direct Distributable 

Subtotal 

(3) Training 

Subtotal 

(4) Mfg. Tech. 

Subtotal 

(5) Q&RA 

Total Mfg. Test Labor 

Material
 
(6) Q&RA 

(7) M g. Tech. 
Subtotal 

(8) Material & Adm. Burden 
Total Material 
Total Mfg. Test Cost 
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Manhours Dollars 
2,479 24,076 
793 7,710 
3,272 31,806 
1,047 10,178 
4,319 41,984 
48 462 
4,367 42,446 
83 979 
4,450 43,424 
873 8,488 
5,323 51,912 
262 
145 
407 
138 
545 
52,457 
14LLV 
PART III 
FACILITY LABOR 
LH2 TANK - F/li 
TABLE 5.3.1.2-VIII 
Element of Cost Manhours Dollars 
(1) "DirectLabor Hours 1,620 $15,746 
Total Facility Labor Cost 1,620 $15,746 
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MLLV
 
PART IV
 
LOGISTIC LABOR 
LH T2ANK - F/M 
TABLE 5.3.1.2-IX
 
Element of Cost Manhours Dollars 
(1) 
(2) 
Engineering 
Hardware 
43 $ 508 
2,408 
(3) Material & Adm. Burden 
Total Material 
818 
$3,226 
Total Logistic Cost $3,774 
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5.3.1.3 LOX Tank Torus - Injection Stage Fuel Module 
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TABLE 5.3.1.3-I LOX TANK - FUEL MODULE 
MILV COST SUMMARY 
ELEMENT OF COST 
PROGRAM MGMT. 
PART 3M/H $ 
CONT. END ITEM 
PART TIM/H $ 
FACILITIE 
PART III: $ 
A ] 
LOGISTICS 
PART IVI_ $ 
BfJ C[] 
N/H 
(IN THOUSANDS) 
TOTAL 
TOTE $ 
PROGRAM EXECUTIVE 1 11 1 iI 
PROGRAM PLAN.& REPT. 2 27 2 2? 
INDUSTRIAL RELATIONS 1 i1 
ENGINEERING 4 
LAB TECHNICIANS 
TOOLING 3 32 3 32 
PRODUCTION 53 514 53 514 
MANUFACTURING TEST 2 24 2 24 
MANUFACTURING TECH. 1 16 1 16 
Q&RA' 15 143 15 143 
'FACILITIES 1 12 1 12 
DIRECT DIST 15 144 15 144 
TRAINING 1 9 1 9 
TOTAL DIRECT LABOR 4, 43 90 882 1 12 4 95 941 
MATERIAL 48 48 
LOGISTIC HARDWARE 
BURDEN 17 
TOTAL MATERIAL 65 
TOTAL OTHER 
TOTAL COST 43 947 12 4 1,006 
Element of Cost 
MLLV 
RECURRING 
PART I 
LOX TANK - F/M 
ASSEMBLY OR SYSTEM 
IST UNIT 
TABLE 5.3.1.3-II 
Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
23 
43 
2 
52,881 
3,248 
2,460 
14;843 
1,218 
1,327 
Total Direct Labor 76,051 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
912 
2,282 
495 
10,771 
26,950 
4,811 
Total Labor - Part I 3,689 42,532 
Program Planning & Reporting 
Industrial Relations 
43 
50 
,Material Subtotal 
Material & AdminisLrative Burden 
93 
34 
Total Material 127 
TOTAL COST - PART I 42,659 
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TABLE 5.3.1.3-111 LOX TANK - F/ 
MLLV PART II COST SbI4ARY A [] B[] C (IN THOUSANDS) 
ELEI2NT OF COST ENGINEERING PRODUCTION ___ TOOLING ___ TEST _______ TOTAL 
M/H $ M/H $ M/H $ M/H $ M/H $ 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 3 32 3 32 
PRODUCTION 53 514 53 514 
MANUFACTURING TEST 2 24 2 24 
MANUFACTURING TECH. 1 15 1 1 16. 
Q & R A 13 129 1 8 1 6 15 143 
DIRECT DIST 13 126 1 10 1 8 15 144 
TRAINING 1 8 1 1 9 
TOTAL DIRECT LABOR 81 792 5 -51 4 39 90 882 
MATERIAL 
LAB. TECHNICIANS 
TOOLING 5 5 
PRODUCTION 37 37 
MFG. TECHNICIANS 2 2 
Q& RA 4 4 
SUBTOTAL 43 5 48 
MAT. & ADM. BURDEI4 15 2 17 
TOTAL MATERIAL 58 7 
TOTAL PART II tST 850 58 39 947 
•MLLV 
PART II 
ENGINEERING 
LOX TA - F/M 
ASSEMBLY OR SYSTEM 
- TABLE 5.3.1.3-IV 
Eloment. of Cost Manhours Dollars 
Design Development 17 201 
R[l i ability Engineering 6 71 
(I) Subtotal (A) 23 272 
(2) aboratory Technicians - 5 59 
Subtotal (B) 28 331 
(3) Q&RA 1 10 
Total Engineerihg Labor 29 341 
Material 
(4) Lab. Tech. 1 
(5) Q&RA -
Subtotal (C) 11 
(6) Material & Adm. Burden 3 
Total Material 14 
Total Engineering Cost 355 
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NLLV 
PART II 
MANUFACTURING 
PRODUCTION 
LOX TANK - F/M 
ASSEMBLY OR SYSTEM
 
1ST UNIT" COSTTABLE 5.3.1.3-V 
Element of Cost 

(i) Fabrication & Assembly 

(2) Miscellaneous Charges 

(3) Maintain & Add in Scope Changes 

Subtotal (A) 

(4) Tool & Production Planning 

Subtotal (B) 

(5) Direct Distributable 

Subtotal (C) 

(6) Training 

Subtotal (D) 

(7) Q&RA 

(8) Mfg. Tech. 

Total Production Labor 

Material
 
(9) Raw Material & Standards 

(10) Q&RA 

(.1) Mfg. Tech. 

Material Subtotal 

(12) Material & Adm. Burden 

Total Material 

Total Production Cost 

Manhours Dollars 
37,284 362,400
 
2,908 28,267
 
410 3,986
 
40,602 394,653
 
12,278 119,343
 
52,880 513,996
 
12,993 126,289
 
65,873 640,285 
725 7,043
 
66,598 647,328
 
13,320 129,466
 
1,265 14,943
 
81,182 791,737
 
37,137
 
3,996
 
2,214
 
43,347
 
14,738
 
58,085
 
849,822
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MLLV 
PART II. 
MANUFACTURING 
TOOLING 
LOX TANK - F/M 
ASSEMBLY OR SYSTEM 
AST UNIT COST 
TABLE 5.3.1.3-VI 
Element of Cost Manhours DoIu-jr 
(1) Sustaining Tooling 3,248 31,571 
(2) Direct Distributabel 1,039 10,102 
Subtotal (A) 4,287 41,673 
(3) Training 47 458 
Subtotal (B) 4,334 42,131 
(4) Q&RA 867 8,425 
Total Tooling Labor 5,201 50,556 
Material 
(5) Tooling 
(6) Q&RA 
5,684 
260 
Subtotal (C) 5,944 
(7) Material & Adm. Burden 2,021 
Total Material 7,965 
Total Tooling Cost 58,521 
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MLLV 
PART II 
MANUFACTURING 
MANUFACTURING TEST 
LOX TANK -	F/
 
ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 5.3.1.3-VII
 
Element of Cost 

Component Test 

Component Test Planning 

(I) Subtotal 

(2) 	Direct Distributable 

Subtotal 

(3) 	Training 

Subtotal 

(4) 	Mfg. Tech. 

Subtotal 

(5) 	Q&RA 

Total Mfg. Test Labor 

Material
 
(6) Q&RA 

(7) 	M 'g. Tech. 

Subtotal 

(8) Matorial & Adm. Burden 

Total Material 

Total Mfg. 	Test Cost 
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Manhours Dollars
 
1,864 18,118
 
596 5,797
 
2,460 23,915
 
787 7,653
 
3,247 31,568
 
36 347
 
3,283 31,915
 
62 736
 
3,345 32,651
 
657 6,382
 
4,002 39,033
 
197
 
log
 
306
 
104
 
410
 
39,443
 
NLLV 
PART III 
FACILITY LABOR 
LOX TANK - F/ 
TABLE 5.3.1.3-VIII 
Element of Cost Manhours Dollars 
(i) Direct Labor Hours 1,218 11,839 
Total Facility Labor 
Cost 1,218 11,839 
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I4LLV
 
PART IV 
LOGISTIC LABOR 
LOX TANK - F/4 
TABLE 5.3.1.3-IX
 
Element of Cost Manhours Dollars 
(i) Engineering 43 508 
(2) Hardware 2,408 
(3) Material & Adm. Burden 819 
Total Material 3,227 
Total Logistic Cost 3,735
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5.3.1.4 Tunnels - Injection Stage Fuel Module 
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TABLE 5.3.1.4-1 TUNNELS - FO&iTARD MODULE 
MLLV COST SUMMARY A L] B[ C[ (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENTOF COST PART I PART II PART III PART IV TOTER 
PROGRAM EXECUTIVE 3 3 
PROGRAM PLAN-& REPT. 1 9 1 9 
INDUSTRIAL RELATIONS 2 2 
ENGINEERING 3 2 5 
LAB TECHNICIANS 
TOOLING 1 10 1 10 
PRODUCTION 17 165 17 165 
MANUFACTURING TEST 1 8 1 8 
MkAUFACTUBING TECH. 1 j 1 
Q& RA 4 47 4 47 
'FACILITIES 4 4 
DIRECT DIST 5 45 5 '4L 
TRAINING 3 
TOTAL DIRECT LABOR 1 14 29 286 4 2 30 i06 
MATERIAL 9 9 
LOGISTIC HARDWARE 
BURDEN 4 4 
TOTAL MATERIAL ___ 13 ____ _____ 13 
TOTAL OTHER 
TOTAL COST 14 299 4 2 319 
MLLV 
RECURRING 
PART I 
'TUNNELS - F/M 
ASSEKBLY OR SYSTEM
 
TABLE 5.3.1.4-I1
 
Element of Cost Manhours Manhour Dollars
 
Direct Labor
 
Engineering 191
 
Logistics 29
 
Laboratory Technician 38
 
Production 16,977
 
Tooling 1,043
 
Manufacturing Test 791
 
Q&RA 4,774
 
Facilities 391
 
Manufacturing Technician 426
 
Total Direct Labor 24,658
 
Program Executive 296 3,494
 
Program Planning & Reporting 740 8,736
 
160 1,558
Industrial Relations 

Total Labor - Part I 1,196 13,788 
naterial 
Program Planning & Reporting 15
 
Industrial Relations 16
 
Material Subtotal 31
 
Material & Administrative-Burden 9 
40
Total Material 

TOTAL COST - PART I 13,828
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TABLE 5.3.1.4-111 
NLLV PART II COST SbUMARY 
TUNNELS - F/M 
A BE C (IN THOUSANDS) 
ELE NT OF COSTELEMENT OF COST 
ENGINEERING 
M/H $ 
PRODUCTION 
M/H $ 
TOOLING 
M/H $ M/H 
TEST 
____ 
$ M/H 
TOTAL 
$ 
ENGINEERING 3 3 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
17 165 
1 10 
8 
1 
17 
1 
10 
165 
8 
MANUFACTURING TECH. 
Q& R A 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
_4 
_ 
_ 
1 
1 
26 
j 
42 
40 
2 
254 
1 
2 
3 
3 
16 1 
2 
2 
1 
13 
1 
4 
5 
29 
5 
47 
45 
3 
286 
MATERIAL 1 
LAB. TECHNICIANS 
TOOLING 2 2 
PRODUCTION 7 7 
MFG. TECHNICIANS 
Q& RA 
SUBTOTAL 
MAT. & ADM. EUFLB, 
TOTAL MATERIAL 
7 
3 
10 
2 
1 
3 
9 
4_­
13 
TOTAL PART I! CST 3 264 19 13 299 
MLiV
 
PART II
 
ENGINEERING
 
TUNNELS - F/M
 
ASSEMBLY OR SYSTEM 
TABLE 5.3.1.4-IV 
Element of Cost - Manhours Dollars 
Desi gn Development 187 2,208 
Re liab il ity Engineering 	 4 48 
(i) Sub1total (A) 	 191 2,256 
(2) Laboratory Techrcians 	 43 508 
Subtotal 	(B) 234 2,764
 
(3) Q&RA 8 	 94 
Total Engineering Labor 	 242 2,858
 
Material 
(4) Lab. Tech. 	 90 
(5) 	 Q&RA 
90Subtotal 	(C) 

(6) 	Material & Adm. Burden 33
 
Total Material 123
 
Total Engineering Cost 2,981
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HLLV
 
PART II 
MANUFACTURING
 
PRODUCTION 
TUNNELS - F/M
 
ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 5.3.1.4-V 
Element of Cost 

(1) Fabrication & Assembly 

(2) Miscellaneous Charges 

(3) Maintain & Add in Scope Changes 

Subtotal (A) 

(4) Tool & Production Planning 

Subtotal (B) 

(5) Direct Distributable 

Subtotal (C) 

(6) Training 

Subtotal (D) 

(7) Q&RA 

(8) Mfg. Tech. 

Total Production Labor 

Material
 
(9) Raw Material & Standards 

(10) Q&RA 

(11) Mfg. Tech. 

Material Subtotal 

(12) Material & Adm. Burden 

Total Material 

Total Production Cost 

Manhours 

11,970 

934 

132 

13,035 

3,942 

16,977 

4,171 

21,148 

233 

21,381 

4,276 

406 

26,063 

Dollars
 
116,348
 
9,075
 
1,279
 
126,702
 
38,314
 
165,016
 
40,544
 
205,560
 
2,261
 
207,821
 
41,564
 
4,797
 
254,182
 
5,716
 
1,283
 
711
 
7,710
 
2,621
 
10,331
 
2,513 
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MLLV
 
PART II
 
MANUFACTURING 
TOOLING
 
TUNNELS - F/ 
ASSEMBLY OR SYSTEM
 
IST UNIT COST
 
TABLE 5.3.1.4-vi
 
Element of Cost Manhours Dolldars
 
(i) Sustaining Tooling 	 1,043 10,138
 
(2) 	Direct Distributabel 334 3,243
 
Subtotal (A) 1,377 13,381
 
(3) 	Training 15 147
 
Subtotal (B) 1,392 13,528
 
(4) Q&RA 278 2,705
 
Total Tooling Labor 1,670 16,233
 
Material
 
(5) Tooling 	 1,825
 
(6) 	Q&RA 84
 
Subtotal (C) 1,909
 
(7) Material & Adm. Burden 649
 
Total Material 2,558
 
Total Tooling Cost 18,791
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MLLV
 
PART II 
MANUFACTURING
 
MANUFACTURING TEST 
TUNNELS - F 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.3.1.4-VII 
Manhours DollarsElement of Cost 

599 5,822
Component Test 

1,562
Component Test Planning 	 192 

791 7,684
(1) 	Subtotal 

253 2,458
(2) 	Direct Distributable 

1,044 10,142
Subtotal 

11 	 ll
(3) 	Training 

1,055 10,253
Subtotal 

(4) 'Mfg.,Tech. 20 236
 
1,075 10,489
Subtotal 

211 2,050
(5) Q&RA 

Total Mfg. Test Labor 1,286 12,539
 
Material
 
69
(6) Q&RA 

35
 (7) 	Mg. Tech. 

Subtotal 98
 
(8) Material & Adm. Burden 	 33
 
131
Total Material 

12,670
Total Mfg. 	Test Cost 
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MLLV 
PART III 
FACILITY LABOR 
. ITUNNELS- F/M 
ASSEMBLY OR SYSTEM 
JST UNIT COST 
TABLE 5.3.1.4-VIII 
Element of Cost Manhours Dollars 
(1) Direct Labor Hours 391 $3,800 
TOTAL FACILITY LABOR COST -91 $3,800 
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MLLV 
PART IV 
LOGISTIC LABOR 
TUNNELS - F/M 
TABLE 5.3.1.4-IX 
Element of Cost Manhours Dollars 
(1) Engineering 29 342 
(2) Hardware 1,624 
(3) Material & Adm. Burden 552 
Total Material 2,176 
Total Logistic Cost 2,498 
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5.3.1.5 Structure Assembly - Injection Stage Fuel Module 
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TABLE 5.3.1.5-I STRUCTURES ASSEMBLY - FUEL MODULE 
MLLV COST SUMMARY A [I B]CCM (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM 1ACILITIE3 LOGISTICS TOTAL 
EE= OF COST PART I PART II PART III PART IV HER ..... 
____________ NH /H KI$ $ $ M/H____ 
PROGRAM EXECUTIVE 1 12 1 12
 
PROGRAM PLAN.& REPT. 30 3 30
 
INDUSTRIAL RELATIONS 6 6
 
ENGINEERING 1 8 1 8
 
LAB 'TECHNICIANS 
TOOLING 6 55 6 55 
PRODUCTION. 55 533 55 533
 
MANUFACTURING TEST 4 41 5 41 
MANUFACTURING TECH. 1 16 1 16 
Q & R A 16 160 16 16o 
FACILITIES 2 19 2 19 
DIRECT DIST 16 162 16 162 
TRAINING 1 9 1 9
 
TOTAL DIRECT LABOR 4 48 iOl 984 2 19 107 1,051
 
MATERIAL 12 12
 
LOGISTIC HARDWARE ,, 5 5 
BURDEN 4 4 
TOTAL MATERIAL 1621 
TOTAL OTHER 
TOTAL COST 48 1,000 19 5 1,072 
- -- - =I 
MLLV 
RECURRING 
PART I 
STRUCTURES ASSEMBLY - F/M 
ASSEMBLY OR SYSTEM 
'TABLE 5.3.1.5-I1 
(In Thousands) 
Element of Cost Manhours Manhours Dollars 
Direct Labor
 
Engineering 1
 
Logistics
 
Laboratory Technician
 
Production 55
 
Tooling 6
 
Manufacturing Test 5
 
Q&RA 16 
Facilities 2
 
Manufacturing Technician 1
 
Total Direct Labor 86 
Program Executive 1,032 12,188 
Program Planning & Reporting 2,580 30,470 
Industrial Relations 559 5,430 
Total Labor - Part I 4,171 48,088
 
Material
 
Program Planning & Reporting 51
 
Industrial Relations 56
 
Material Subtotal 107
 
Material & Administrative Burden 35
 
Total Material 142
 
TOTAL COST - PART I 48,230
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TABLE 5.3.1.5-I1 STRUCTURE ASSEMBLY - F/M 
MLLV PART II COS! SU21ERY A E Bfl: CWr (IN THOUSANDS) 
ENGINEERING PRODUCTION TOOLING TEST TOTAL 
ELEMENT OF COST,_ N/H $ N/H $/H $ M/H s 
ENGINEERING 1 8 1 8 
LAB TECHNICIANS 
TOOLING 6 55 6 55 
PRODUCTION 55 533 55 533 
MANUFACTURING TEST 5 41 5 41 
MANUFACTURING TECH. 1 15 1 1 16 
Q & R A 14 134 1 15 1 11 16 160 
DIRECT DIST 13 131 2 17 1 14 16 162 
TRAINING 1 8 1 1 9 
o TOTAL DIRECT LAB$R 1 8 84 821 9 87 7 68 101 984 
MATERIAL 
LAB. TECHNICIANS 
TOOLING 7 7 
PRODUCTION 
MFG. TECHNICIA/tS 1 1 
Q& RA 3 1 4 
SUBTOTAL 4 8 12 
MAT. & ADM. BLTLE:: 2 2 4 
TOTAL MATERIAL 6 10 16 
TOTAL PART !1 -. 8 827 97 68 1,000 
MLLV 
PART II 
ENGINEERING 
STRUCTURE ASSE4BLY - F/M 
ASSEMBLY OR SYSTEM 
TABLE 5.3.1.5-IV 
ElemenL of Cost 
Desi gn Development 
el'I labillty Engineering 
() Subtotal (A') 
(2) 	 laboratory Technicians -

Subtotal ('B) 

(3) Q&A 
Total Engineering Labor 

Material 
(4) Lab. 	 Tech. 
(5) Q&RA
 
Subtotal (C) 

(6) Material & Adm. Burden 

Total Material 

Total Engineering Cost 

Manhours Dollars
 
532 6,283
 
10 	 118 
542 	 6,401 
108 	 1,050 
650 	 7,451
 
21 	 204 
671 	 7,655
 
227 
227
 
7
 
304
 
7,960
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NLLV 
PART II. 
MANUFACTURING 
PRODUCTION 
STRUCTURES ASSEMBLY - F/M 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.3.1.5-V 
Element of Cost Manours Dollars 
(1) Fabrication & Assembly 
(2) Miscellaneous Charges 
(3) Maintain & Add in Scope Changes 
38,647 
3,014 
425 
375,649 
29,296 
4,131 
Subtotal (A) 42,086 409,076­
(4) Tool & Production Planning 12,728 123,716 
Subtotal (B) 54,814 532,792 
(5) Direct Distributable 13,467 130,899 
Subtotal (C) 68,281 663,691 
(6) Training 751 7,300 
Subtotal (D) 69,032 670,991 
(7) Q&RA 
(8) Mfg. Tech. 
13,806 
1,312 
134,194 
15,495 
Total Production Labor 84,150 820,684 
Material 
(9) Raw Material & Standards 
(10) Q&RA 
(ji) Mfg. Tech. 
3,141 
1,295 
Material Subtotal 4,436 
(12) Material & Adm. Burden 2,189 
Total Material 6,625 
Total Production Cost 27-,309 
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MLLV 
PART II. 
MANUFACTURING 
TOOLING 
STRUCTURE ASSEMBLY - F/ 
ASSEMBLY OR SYSTEM 
IST UNIT COST 
Element of Cost 
TABLE 5.3.1.5-VI 
Manhours Do1 I rS 
(1) Sustaining Tooling 5,618 54,607 
(2) Direct Distributabel 
Subtotal (A) 
1,798 
7,416 
17,477 
72,084 
(3) Training 
Subtota] (B) 
82 
7,498 
797 
72,881 
(4) QRA 1,500 14,580 
Total Tooling Labor 8,998 87,461 
Material 
(5) Tooling 6,854 
(6) Q&RA 
Subtotal (C) 
450 
7,304 
(7) Material & Adm. Burden 2,484 
Total Material 9,788 
Total Tooling Cost 97,249 
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MLLV
 
PART II
 
MANUFACTURING 
MANUFACTURING TEST
 
STRUCTURES ASSEMBLY - F/M 
ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 5.3.1.5-VII
 
Element of Cost 

Component Test 

Component 	Test Planning 

(1) Subtotal 

(2) Direct Distributable 

Subtotal 

(3) 	Training 

Subtotal 

(4) Mfg. Tech. 

Subtotal 

(5) 	Q&RA 

Total Mfg. Test Labor 

Material
 
(6) Q&RA 

(7) M[g. Tech. 

Subtotal 

(8) Material & Adm. Burden 

Total Material 

Total Mfg. 	Test Cost 
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Manhours Dollars 
3,225 31,347 
1,033 lO,041 
4,258 41,388 
1,364 13,258 
5,622 54,646 
62 602 
5,684 55,248 
106 1,252 
5,790 56,500 
1,136 l1,040 
6,926 67,540 
341 
189 
530 
181 
710 
68,250 
MLLV 
PART III 
FACILITY LABOR 
STRUCTURES ASSEMBLY -F/M 
TABLE 5.3.1.5-VIIl 
Element of Cost Manhours Dollars 
(1) Direct Labor Hours 1,913 18,594 
Total Facility Labor Cost 1,913 18,594 
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MLLV 
PART IV 
LOGISTIC LABOR 
STRUCTURE ASSEMBLY - F/H 
TABLE 5.3.1.5-IX
 
Element of Cost Manhours Dollars 
(i) Engineering 63 744 
(2) Hardware 3,528 
(3) Material & Adm. Burden 1,200 
Total Material 4,728 
Total Logistic Cost 5,472 
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5.3.2 Systems - Injection Stage Fuel Module 
The total first production unit cost of the systems for a fuel module and the 
components thereof are displayed in Figure 5.3.2.0-1. Table 5.3.2.0-1 is a 
total cost summary of the systems. Supporting documentation for each of the 
major components that are include in this cost summary are in the appropriate 
sub-paragraphs. 
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TABLE 5.3.2.0-I 
mLV COST SUMMY "SYSTEMS - FUEL MODULE A ] Br] C[] (Il'i THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
ELEMENT OF COST PART I PART II 
/H $
_/_$ 
_/_ $_ 
PROGRAM EXECUTIVE 2 20 
PART III PART IV:$ $ OTHER TOTAL M/H $ 
2 20 
PROGRAM PLAN.& REPT. 5 48 
INDUSTRIAL RELATIONS 7 
5 485 47 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 5 55 5 55 
PRODUCTION G TEST 103 910 103 910 
MANUFACTURING TEST 5 45 .5 45 
MANUFACTURING TECH. 3 28 3 28 
Q&RA 258 
FACILITIES 2 16 
2 2582 16 
DIRECT DIST 255 1 25 255 
TRAINING 2 14255 2 14 
TOTAL DIRECT LABOR 75 168 1,565 2 16 2177 1,656 
MATERIAL 564 
564 
LOGISTIC HARDWARE 
BURDEN -­ 1 1917ei 
TOTAL MATERIAL 191 
755 
TOTAL OTHER 
TOTAL COST 75 2,320 16 2,411 
13.2.
F2E. DTIORCS 
COSN FLW D2GRA SYTEM 

5,3.20-1
UELMODUEFIGUE 
EL 
.2.0TELECTRICA5. 
5.0.2. 
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5.3.2.1 Propulsion/Mechanical Sjstem - Injection Stige Fuel Module 
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TABLE 5.3.2.1-I PROPULSION AND MECHANICAL - FUEL MODULE 
MLLV COST SUMMARY A [] B Q] C[] (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
PART I PART II PART III PART IvELEMENT- OF COST $ $ m/H OTHERM___m/HM/H $ M/H $ $ $ M/H $ 
PROGRAM EXECUTIVE 8 1 8 
PROGRAM PLAN.& REPT. 2 19 2 19 
INDUSTRIAL RELATIONS 3 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 2 22 2 22 
PRODUCTION 47 367 47 367 
MANUFACTURING TEST 2 17 1 2 17 
MANUFACTURING TECH. 1 11 1 11 
Q&RA 10 103 10 103 
FACILITIES 1 8 1 8 
DIRECT DIST 10 103 10 103 
TRAINING 1 6 1 6 
TOTAL DIRECT LABOR 3 30 73 629 1 8 77 66? 
MATERIAL - 493 493 
LOGISTIC HARDWARE 
BURDEN 168 168
 
TOTAL MATERIAL 661 661 
TOTAL OTHER 
TOTAL COST 30 1,290 8 1,328 
MLLV 
PART I 
PROPULSION & MECHANICAL -
ASSEMBLY OR SYSTEM 
TABLE 5.3.2.1-Il 
F/M 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
37,731 
2,317 
1,756 
10,591 
870 
947 
Total Direct Labor 54,217 
Program Executive 
Program Planiing & Reporting 
Industrial Relations 
651 
1,626 
352 
7,682 
19,207 
3,425 
Total Labor - Part I 2,629 30,314 
Materal 
Program-Planning & Reporting 
Industrial Relations 
32 
35 
Material Subtotal 67 
Material & Administrative Burden 
Total Material 
23 
90 
TOTAL COST - PART I 30,404 
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TABLE 5.3.2.1-Il 
MLLV PART II COST SUMMARY 
PROPULSION & MECHANICAL SYSTEM - F/M 
Afl BQ C (IN THOUSANDS) 
ELEMENT OF COST 
ELEMENT OF COS 
ENGINEERING 
M/H $ 
PRODUCTION 
M/H $ 
TOOLING 
M/H $ 
TEST 
_________ 
M/H $ M/H 
TOTAL 
$ 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 47 367 
2 23 2 
47 
22 
367 
MANUFACTURING TEST 2 17 2 17 
MANUFACTURING TECH. 
Q & R A 
DIRECT DiST 
TRAINING 
TOTAL DIRECT LABOR 
1 
10 
9 
1 
92 
9o 
5 
1 
1 
4 L 
6 
7 
6 
1 
z. 
i 
5 
5 
28 
1 
10 
10 
1 
73 
11 
103 
103 
6 
629 
MATERIAL 
LAB. TECHNICIANS 
TOOLING 4 4 
PRODUCTION 
MFG. TECHNICIANS 
Q& RA 
SUBTOTAL 
484 
2 
3 
489 
_ 
- 4 
484 
2 
3 
4__ 
MAT. & ADM. BURDEN 166 2 168 
TOTAL MATERIAL 655 -6 661 
TOTAL PART II COST 1,220 42 28 1,290 
lyfLL V 
PART II 
MANUFACTURING 
PRODUCTION 
PROPULSION & MECHANICAL SYSTEM 
ASSEMBLY OR SYSTEM 
1ST UNIT COST
 
TABLE 5.3.2.1-IV
 
Element of Cost 

(i) Fabrication & Assembly 

(2) Miscellaneous Charges 

(3) 	Maintain & Add in Scope Changes 

Subtotal (A) 

(4) Tool & Production Planning 

Subtotal (B) 

(5) Direct Distributable 

Subtotal (C) 

(6) Training 

Subtotal (D) 

(7) Q&RA 

(8) Mfg. Tech. 

Total Production Labor 

Material
 
(9) Raw Material & Standards 

(io) Q&RA 

(I) Mfg. Tech. 

Material Subtotal 

(02)Material & Adm. Burden 

Total Material 

Total Production Cost 

- F/M 
Manhours 

26,603 

2,075 

293 

28,971 

8,761 

37,731 

9,271 

105,665 

517 

47,519 

9,504 

903 

57,926 

Dollars
 
258,581
 
20,169
 
2,845
 
281,595
 
85;15Lt
 
3664749
 
90,110
 
456,860
 
5,025
 
1461,885
 
92,377
 
10,663
 
564,925
 
484,232
 
2,851
 
1,580
 
488,663
 
166,145
 
654,808
 
1,219,733
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MLLV 
PART II 
MANUFACTURING 
TOOLING 
PROPULSION & MECHANICAL SYSTEM - F/M 
ASSEMBLY OR SYSTEM 
'1ST UNIT COST 
Element of Cost 
TABLE 5.3.2.1-V 
Manhours Dol lrs 
(1) Sustaining Tooling 2,317 22,521 
(2) Direct Distributabel 
Subtotal (A) 
741 
3,058 
7,207 
29,728 
(3) Training 33 324 
Subtotal (B) 
(4) Q&RA 
Total Tooling Labor 
3,092 
1,382 
3,710 
30,055 
6,010 
36,065 
Material 
(5) Tooling 
(6) Q&RA 
Subtotal (C) 
4,055 
186 
4,241 
(7) Material & Adm. Burden 1.441 
Total Material 5,682 
Total Tooling Cost 41,747 
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PART II 
MANUFACTURING 
MANUFACTURING TEST 
PROPULSION & MECHANICAL SYST24 - F/H 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 
Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal 

(2) Direct Distributable 

Subtotal 

(3) 	Training 

Subtotal 

(4) Mfg. Tech. 

Subtotal 

(5) Q&RA 

5.3.2.1-Vi 
Manhours Dollars
 
1,330 12,928
 
426 4,136 
1,756 17,064
 
562 5,461
 
2,318 22,525
 
26 248
 
2,344 2Z,773
 
44 525
 
2,388 23,298
 
469 4,555
 
Total Mfg. Test Labor 2,857 27,853 
Material 
(6) Q&RA 
() Mfg. Tech. 
Subtotal 
(8) Matorial & Adm. Burden 
141 
78 
219 
7; 
Total Material 294 
Total Mfg. Test Cost 28,147 
1063
 
NLLV 
PART III 
FACILITY LABOR 
PROPULSION & MECHANICAL SYSTEM 
TABLE 5.3.2.1-VII 
- F/M 
Element of Cost Manhours Dollars 
(1) Direct Labor Hours 876 8,457 
Total Facility Labor Cost 870 8,457 
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5.3.2.2 Electrical System - Injection Stage Fuel Module 
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TABLE 5.3.2.2-I ELECTRICAL - FUEL MODULE 
MLLV COST SUMMARY A [1 B[]CC (IN THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
EL ENT OF COST PART I PART II PART III PART IV OTHER 
M/H $ M/H $ z $ $ M/H $ 
PROGRAM EXECUTIVE 1 8 1 8 
PROGRAM PLAN. & REPT. 2 19 2 19 
INDUSTRIAL RELATIONS 3' 3 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 2 22 2 22 
PRODUCTION 37 357 37 357 
MANUFACTURING TEST 2 17 2 17 
MANUFACTURING TECH. 1 11 1 11 
Q& RA 10 100 10 100 
FACILITIES 1 8 1 8 
DIRECT DIST 10 100 10 100 
TRAINING 1 5 1 5 
TOTAL DIRECT LABOR 3 30 63 612 11 8. 67 650 
MATERIAL 18 18 
LOGISTIC HARDWARE 
BURDEN 6 6 
TOTAL MATERIAL 24 24 
TOTAL OTHER 
TOTAL COST 3 636 8 674 
MLLV 
PART I 
ELECTRICAL- F/M 
ASSE4BLY OR SYSTEM 
Element of Cost 
TABLE 5.3.2.2-I 
M a Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA -
Facilities 
Manufacturing Technician 
37 
2 
2 
10 
1 
1 
Total Direct Labor 53 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
1 
2 
8 
19 
3 
Total Labor - Part I 3 30 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & Administrati-ve-Burden 
Total Material 
TOTAL COST - PART I 30 
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TABLE 5.3.2.2-111 1ELECTRICAL 
- F/M 
MELV PART II COST SUMMARY A BEf] C [] (IN THOUSANDS) 
ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 
" M/H $ M/H $ M/H $ M/H $ M/H $ 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 2 22 2. 22 
PRODUCTION 37 358 37 358 
MANUFACTURING TEST 2 17 2 17 
MANUFACTURING TECH. 1 10 1 1 10' 
Q & R 'A 9 go 1 6 10 101 
DIRECT DIST 9 88 1 7' 1 5 11 100 
TRAINING 
ch TOTAL DIRECT LABOR 4 35 3 27 63 613 
MATERIAL 
LAB. TECHNICIANS 
TOOLING 4 4 
PRODUCTION 9 9 
MFG. TECHNICIANS 2 2 
Q& RA 3 3 
SUBTOTAL 14 4 18 
MAT. & ADM. BURDEN 4 1 5 
TOTAL MATERIAL 18 5 2_ 
TOTAL PART II COST 569 40 27 636 
== - = - = -I -
PART II 
MANUFACTURI NG 
PRODUCTION 
ELETRICAL - F/ 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.3.2.2-IV 
Element of Cost 

(1) Fabrication 	& Assembly 

(2) Miscellaneous Charges 

(3) 	Maintain & Add in Scope Changes 

Subtotal (A) 

(4) 	Tool & Production Planning 

Subtotal (B) 

(5) 	Direct Distributable 

Subtotal (C) 

(6) 	Training 

Subtotal (D) 

(7) Q&RA 

(8) Mfg. Tech. 

Total Production Labor 

Material
 
(9) Raw Material & Standards 

(10) Q&RA 

(II) Mfg. Tech. 

Material Subtotal 

(12) Material & 	Adm. Burden 

Total Material 

Total Production Cost 

Manhours Dollars
 
25,942 252,157
 
2,023 19,667
 
286 2,774
 
28,251 274,598
 
8,543 83,038
 
36,794 357,636
 
9,040 87,872
 
45,843 445,508
 
504 4,901
 
46,338 450,409
 
9,268 90,081
 
880 10,398
 
56,487 550,888
 
8,847
 
2,780
 
1,541
 
13,168
 
4,477
 
17,645
 
568,533
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MLLV 
PART II 
MANUFACTURING 
TOOLING 
ELECTRICAL - F/M 
ASSEMBLY OR SYSTEM 
'LST UNIT COST 
TABLE 5.3.2.2-V 
Element of Cost Manhours DoI Iirs 
(i) Sustaining Tooling 
(2) Direct Distributabel 
Subtotal (A) 
2,260 
723 
2,983 
21,967 
7,029 
28,996 
(3) Training 
Subtotal (B) 
33 
3,016 
319 
29,315 
(4) Q&RA 603 5,863 
Total Tooling Labor 3,619 35,178 
Material 
(5) Tooling 
(6) Q&RA 
Subtotal (C) 
(7) Material & Adm. Burden 
3,955 
181 
4,136 
1,407 
Total Material 5,543 
Total Tooling Cost 40,721 
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PART II 
MANUFACTURING
 
MANUFACTURING TEST
 
ELECTRICAL - F/M 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.3.2.2-VI 
Element of Cost 
Component Test 
Component Test Planning 

(1) Subtotal 

(2) Direct Distributable 

Subtotal 

(3) Training 

Subtotal 

(4) Mfg. Tech. 

Subtotal 

(5) Q&RK 

Total Mfg. Test Labor 

Material
 
Q&RA(6) 
(7) MCg. Tech. 
Sub total 
(8) Material & Adm. Burden 
Total Material
 
Total Mfg. Test Cost 
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Manhours Dollars 
1,297 127607 
415 4,035 
1,712 16,642 
548 5,326 
2,260 21,968 
25 .242 
2,285 22,210 
43 512 
2,328 22,722 
457 4,442 
2,785 27,164 
137 
76 
213 
75 
288 
27,452 
PART III 
FACILITY LABOR 
ELECTRICAL - F/M 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.3.2.2-VII 
Element of Cost Manhours Dollars
 
(1) Direct Labor Hours 848 8,243
 
TOTAL FACILITY LABOR COST 848 8,243 
1072
 
5.3.2.3 Instrumentation - Injection Stage Fuel Module 
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TABLE 5.3.2.3-I 
14LLV COST SUMMARY INSTRUMENTATION - F/M A [1 BE] CE! (Il THOUSANDS) 
PROGRAM MGMT. CONT. END ITEM FACILITIEE LOGISTICSI TOAl 
ELEMENT OF COST PART 
M/H 
I 
$ 
PART 
M/H 
II 
$ 
PART III 
$ 
PART IV I 
OTHER I 
PROGRAM EXECUTIVE 3 3 
PROGRAM PLAN.& REPT. 1 8 1 8 
INDUSTRIAL RELATIONS 1 1 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 1 9 1 9 
PRODUCTION 15 145 15 145 
MANUFACTURING TEST 1 7 1 7 
MANUFACTURING 
Q&RA 
TECH. 
4 
5 
41 4 
5 
41 
FACILITIES 3 3 
DIRECT DIST 4 40 4 40 
TRAINING 2 2 
TOTAL DIRECT LABOR 1 12 25 249 3 26 264 
MATERIAL 16 16 
LOGISTIC HARDWARE 
BURDEN 5 
TOTAL MATERIAL 
_l 21 
TOTAL OTHER 
TOTAL COST 12 270 3 285 
MLLV
 
RECURRING 
PART I 
INSTRUMENTATION - F/M 
ASSEMBLY OR SYSTEM 
TABLE 5.3.2.3-I 
Element of Cost Manhours Manhours Dollars
 
Direct Labor
 
Engi neering 
Lo gistics 
Laboratory Technician
 
Production 14,961
 
Tooling 919
 
Manufacturing Test 695
 
Q&RA 4,199
 
Facilities 344
 
Manufacturing Technician 376
 
Total Direct Labor 21,494
 
Program Executive 258 3,047 
Program Planning & Reporting 645 7,617
 
Industrial Relations 140 1,361
 
Total Labor - Part I 1,043 12,025 
Program Planning & Reporting 12
 
Industrial Relations 14
 
26Material Subtotal 
Material & Administrative Burden 9 
'Total Material 35
 
TOTAL COST - PART I 12,060 
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TABLE 5.3.2.3-Ill
 
MLLV PART I1 COST SUMMARY INSTRUMENTATION - F/M' A[] B[] Crn (IN THOUSANS) 
ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL '.... 
M/H $ M/H $ K/H $ N/H $ M/H $ 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 1 ' 9 1 9 
PRODUCTION 15 145 15 145 
MANUFACTURING TEST .1 7 1 7 
MANUFACTURING TECH. 5 5 
Q & R A 4 '37 2 2 4 41 
DIRECT DIST 4 35 3 2 4 40 
TRAINING 2 2 
o TOTAL DIRECT LABOR 2, 224 1 14 1 11 25 249 
- MATERIAL 
LAB. TECHNICIANS 
TOOLING 2 2 
PRODUCTION 12 12 
FIG. TECHNICIANS 1 1 
Q& RA 1 1 
SUBTOTAL 14 2 16 
MAT, & ADM. BURDEN 4 i r 
TOTAL MATERIAL 18 3 21 
TOTAL PART II COST 242 17 11 270 
= -,, ==,=, , 
PART II 
MANUFACTURING 
PRODUCTION 
INSTRUMENTATION - F/M 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.3.2.3-IV 
Element of Cos Manhours Dollars 
(1) Fabrication & Assembly 10,549 102,536 
(2) Miscellaneous Charges 
(3) Maintain & Add in Scope Changes 
823 
116 
7,999 
1,128 
Subtotal (A) 11,488 111,663 
(4) Tool & Production Planning 3,473 33,758 
Subtotal (B) 14,961 145,421 
(5) Direct Distributable 3,676 35,731 
Subtotal (C) 18,637 181,152 
(6) Training 205 1,992 
Subtotal (D) 18,842 183,144 
(7) Q&RA 
(8) Mfg. Tech. 
3,768 
358 
36,625 
4,228 
Total Production Labor 22,968 223,997 
Material 
(9) Raw Material & Standards 
(10) Q&RA 
(11) Mfg. Tech. 
11,817 
1,131 
Material Subtotal 
13,574 
(12) Material & Adm. Burden 4,615 
Total Material 18,189 
Total Production Cost 242,186 
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MLLV 
PART Il 
MANUFACTURING 
TOOLING 
INSTRUMENTATION - F/M 
ASSEMBLY OR SYSTEM 
IST UNIT COST 
TABLE 5.3.2.3-V 
Element of Cost Manhours DO I tdr'b 
(1) Sustaining Tooling 919 8,932 
(2) Direct Distributabel 294 2,858 
Subtotal (A) 1,213 11,790 
(0) Training 
Subtotal (B) 
13 
1,226 
127 
11,917 
(4) Q&RA 245 2,381 
Total Tooling Labor 1,471 14,298 
Material 
(5) Tooling 
(6) Q&RA 
Subtotal (C) 
1,608 
73 
1,68i 
(7) Material & Adm. Burden 
Total Material 
571 
2,252 
Total Tooling Cost 16,550 
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PART II 
MANUFACTURING 
MANUFACTURING TEST 
INSTRUMENTATION - F/M
 
ASSEMBLY OR SYSTEM 
1ST UNIT COST
 
TABLE 5.3.2.3-VI
 
Manhours Dollars
Element of Cost 

5,122
Component Test 	 527 

168 1,633
Component Test Planning 

(1) 	Subtotal 695 6,755
 
223 2,168
(2) Direct Distributable 

Subtotal 918 8,923
 
10 97
(3) Training 

9,020
Subtotal 928 

213
(4) Mfg. Tech. 18 

946 9,233
Subtotal 

1,808
186
(5) Q&RA 
1,132 ll,041Total Mfg. Test Labor 

Material
 
56(6) Q&RA 
(7) M[r7. Tech. 31 
Subtotal 87
 
(8) Material & Adm. Burden 	
29 
116 
Total Material
 
11,157
Total Mfg. Test Cost 
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MLLV 
PART III 
FACILITY LABOR
 
INSTRUMENTATION - F/M
 
ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 5 .3.2.3-VII
 
Manhours Dollars
ElemenL of Cost 

344 3,344
(1) Direct Labor Hours 

3,344TOTAL FACILITY LABOR COST 344 
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5.3.2.4 Flight Control System - Injection Stage Fuel Module 
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TABLE 5.3.2.4-I 
MLLV COST SUMMARY FLIGHT CONTROL - FUEL MODULE 
PROGRAM MGMT. CONT. END ITEM 
ELEMENT OF COST PART I PART IT 
14/H $ MIX s$ 
PROGRAM EXECUTIVE I 
PROGRAM PLAN. & REPT. 2 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 2 
PRODUCTION 4 41 
MANUFACTURINO TEST 2 
MANUFACTURING TECH. 1 1 
o0 Q&RA 1 12 
w FACILITIES 
DIRECT DIST 1 12 
TRAINING 1 
TOTAL DIRECT LABOR 3 7 71 
MATERIAL 37 
LOGISTIC HARDWARE 
BURDEN 12 
TOTAL MATERIAL __42_ 
TOTAL OTHER 
TOTAL COST 
3 120 
- | -
FACILITIE 
PART III 
A Ql BE) 
LOGISTICS 
PART IVTTOA 
Ca (In THOUSAIXDS) 
TOTAL 
I 
2 
1. 
4 
1 
1 
1 
2 
41 
2 
1 
12 
12 
211 7 75 
37 
12 
49 
-
=- _ _ _ 
124 
PART I 
FLIGHT CONTROL - F/
 
ASSEKBLE OR SYSTEM 
TABLE 5.3.2.4-I 
Element of Cost Manhours Manhours Dollars 
Direct Labor
 
Engineering 
Logistics
 
Laboratory Technician
 
Production 4,249
 
Tooling 261
 
Manufacturing Test 198
 
Q&RA 1,193 
Facilities 98
 
Manufacturing Technician 106
 
Total Direct Labor 6,105
 
Program Executive 74 864 
Program Planning & Reporting 183 2,164
 
Industrial Relations 39 386
 
Total Labor - Part I 296 3,414 
Program Planning & Reporting 4 
Industrial Relations 4
 
Material Subtotal 8
 
Material & Administrative-Burden 3 
Total Materi1al 
 11
 
TOTAL COST - PART I 3,425 
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TABLE 5.3.2.4-1l 
MLLV PART II COST S'U4ARY 
FLIGHT CONTROL - FUEL MODULE 
k [] B [] C[ (IN THOUSANDS) 
ELEMENT OF 
ENGINEERING 
COST ENGINEERING 
M/H $ 
PRODUCTION 
M/H $ 
TOOLING 
________ 
M/H $ 
TEST 
___ 
/H $ M/H 
TOTAL 
$ 
LAB TECHNICIANS 
TOOLING 2 2 
PRODUCTION 4 41 4 41 
MANUFACTURING TEST 2 2 
MANUFACTURING TECH. 
Q & R A 
DIRECT DIST 
1 
1 
1 
1 
i 
10 
i1' 
1 1 
1 
1 
1 
1 
12 
12 
o00 
TRAINING 
TOTAL DIRECT LABOR 7 
1 
64 
__ 
4 3 7 '"73 
MATERIAL 
LAB. TECHNICIANS 
TOOLING 1 1 
PRODUCTION 36 36 
MFG. TECHNICIANS 
Q& RA 
SUBTOTAL 36 1 37 
MAT. & ADMI. BURDEN 12 112 
TOTAL MATERIAL 48 1 ""49 
TOTAL PART II- C'3- 112 5 3 120 
14IV
 
PART II
 
MANUFACTURING 
PRODUCTION
 
FLIGHT CONTROL SYSTEM -

ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 5.3.2.4-Iv 
Element of Cost 

(1) Fabrication & Assembly 

(2) Miscellaneous Charges 

(3) Maintain & Add in Scope Changes 

Subtotal (A) 

(4) Tool & Production Planning 

Subtotal (B) 

(5) Direct Distributable 

Subtotal (C) 

(6) Training 

Subtotal (D) 

(7) Q&RA 

(8) Mfg. Tech. 

Total Production Labor 

Material
 
(9) Raw Material & Standards 

(10) Q&RA 
(]1) Mfg. Tech. 
Material Subtotal 

(12) Material & Adm. Burden 

Total Material 

Total Production Cost 

F/M
 
Manhours Dollars
 
2,996 29,122
 
233 2,271
 
34 320
 
3,263 31,713
 
987 9,589
 
4,250 41,302
 
1,044 10,147
 
5,294 51,449
 
58 566
 
5,352 52,015
 
1,070 10,403
 
101 1.202
 
6,523 63,620
 
35,620
 
321
 
178
 
36,119
 
12,280
 
48,399
 
112,019
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MLLV 
PART Il 
MANUFACTURING 
TOOLING 
FLIGHT CONTROL SYSTEM - F/M 
ASSEMBLY OR SYSTEM
 
hST UNIT COST
 
TABLE 5.3.2.4-V
 
Manhours Do IIrS
Element of Cost 

261 2,537
(1) Sustaining Tooling 

83 811
(2) Direct Distributabel 

344 3,348
Subtotal (A) 

37(,3) Training4 

3,385
Subtotal (B) 348 

70 678
(4) Q&RA 

418 L&62
Total Tooling Labor 

Material
 
457
(5) Tooling 

21
(6) Q&RA 

478
Subtotal (C) 

(7) Material & Adm. Burden 162
 
640
Total Material 

4,703
Total Tooling Cost 
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MLLV 
PART III 
FACILITY LABOR 
FLIGHT CONTROL SYSTEM -
TABLE 5.3.2.4-VII 
F/M 
Element of Cost Manhours Dollars 
(I) Direct Labor Hours 98 952 
Total Facility Labor Cost 98 952 
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MLLV
 
PART II
 
MANUFACTURING
 
MANUFACTURING TEST 
FLIGHT CONTROL SYSTEM -
ASSEMBLY OR SYSTEM 
1ST UNIT COST
 
TABLE 5.3.2.4-i
 
Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal 

(2) Direct 	Distributable 

Subtotal 

(3) Training 

Subtotal 

(4) 	Mfg. Tech. 

Subtotal 

(5) 	Q&RA 

Total Mfg. Test Labor 

Material
 
(6) Q&RA 
(7) 	M[g. Tech. 

Subbotal 

(8) Matorial & Adm. Burden 

Total Material 

Total Mfg. 	Test Cost 
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F/M 
Manhours Dollars
 
150 1,458
 
48 467
 
198 1,925
 
63 
 615
 
261 2,540
 
2 28
 
264 2,568
 
5 	 59
 
267 2,627
 
514
 
322 3,141
 
16
 
9 
25
 
8
 
33
 
3,174
 
5.3.3 Injection Stage Liquid Engine 
Costs for the 125, 000 pound (vacuum) thrust high pressure engines for the 
injection stage were developed from the parametric cost data supplied by 
Pratt and Whitney. 
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ENGINE - FUEL MODULE (MULTICHAMBER)
 
•TABLTE 5.3.3.0-I 
NLLV COST SUMMARY A [ B] C (IN THOUSANDS) 
ELEMENT OF COST 
PROGRAM MGMT. 
PART I 
CONT. END ITEM 
PART II 
FACILITIES LOGISTICS 
PART III PART IV 
F 
OTHEROTHER 
TOTAL 
M/H. $ M/H $ - $ $, _ M/H $ 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 150 1__.--v_ 
LAB TECHNICIANS 
TOOLING 180I 
PRODUCTION .2,040 2,o4o 
MANUFACTURING TEST 130 "10., 
MANUFACTURING TECH. 
Q&RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR Z,500 4500_,-, 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST ,5o0 
/ 
MLLV 
FUEL MODULE 
MULTI-CHAPBER 
PLUG ENGINE 
TABLE 5.3.3.0-II 
"C" - COSTS 
Engineering 
Test 
Tooling (Maint.) 
Fabrication 
$ .15 
.13 
.18 
2.03 
Subtotal 2.49 (Rounded to 2.5;) 
(1st. Unit $1.37M X (4) 3.7744 (95%) 
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THIS PACE INTENTIONALLY LEFT BLANK
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fRhEC2E4NG -PAGE BLANK NOT FILMED. 
5.3.4 Engine Installation - Injection Stage Fuel Module 
Installation costs associated with two high pressure engines were based 
on manhour estimates which were derived from Saturn V historical data. In 
addition to the direct factory labor, all supporting costs were included. 
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ST-ABLE 5,3. 4.0-I 
MLLV-COST SUMMARY 
ELEMNT OF COST 
PROGRAM EXECUTIVE 
-
FGNE INSTALLATION - FUEL MODULE 
A] 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 
PART I PART II -PART III PART IV 
N/ $ N/ $ - ___m 
____$_ M/ $ 
B[] C[o-
OTHER 
M/H 
(IN THOUSANDS) 
TOTAL 
TOTAL 
$ 
PROGRAM PLAN. & REPT. 2 2 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 2 2 
PRODUCTION 
MANUFACTURING TEST 
4 37 4 37 
2 
MANUFACTURING TECH. 
Q& RA 
FACILITIES 
DIRECT DIST 
TRAINING 
1 
1 
l 
10 
10 
1 
1 
1 
1 
1 
10 
1 
10 
1 
TOTAL DIRECT LABOR 2 6 63 1 6 66 
MATERIAL 
LOGISTIC HARDWARE 
___ 1 ___ ___ ___ 1 
BURDEN 
TOTAL MATERIAL 1 
TOTAL OTHER 
TOTAL COST 2 64 1 67 
MLLV 
NON-RECURRING 
PART I 
ENGINE INSTALLATION - F/M 
ASSEMBLY OR SYSTEM 
TABLE 5.3.4.0-II 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
3,838 
236 
132 
1,064 
89 
96 
Total Direct Labor 
Program Exe cutive 
Program Planning & Reporting 
Industrial Relations 
66 
163 
36 
421 
1,042 
176 
Total Labor - Part I 265 1,639 
Kpatpritfl 
Program Planning & Reportin 
Industrial Relations 
3 
3 
Material Subtotal 6 
Material & Administrative-Burden 3 
Total Material 9 
TOTAL COST - PART I 1,648 
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TABLE 5.3. 4..o-III ENGINE INSTALLATION - F/M 
MLLV PART II COST SUbARYA B[] CM (IN THOUSANDS) 
ELEMEfNT OF COST ENGINEERING PRODUCTION TOOLING TEST 
TOTAL 
M/H $ M/H $ M/H $ MN/H $ M/H $ 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 2 2 
PRODUCTION 4 37 4 37 
MANUFACTURING TEST 2 2 
MANUFACTURING TECH. 1 1 
Q& R A 1 9 1 10 
DIRECT DIST 1 9 1 1 10 
TRAINING 1 1 
H TOTAL DIRECT L2BR 6 57 4 2 6 63 
ko MATERIAL 
LAB.. TECHNICIANS 
TOOLING, I- 1 
PRODUCTION 
MFG. TECHNICIANS 
Q& RA 
SUBTOTAL 1 1 
MAT. & ADM. BURDE. 
TOTAL MATERIAL 1 1 
TOTAL PART I! -'ST 58 4 2 64 
MLLV 
PART II 
MANUFACTURING
 
PRODUCTION
 
ENGfINE INSTALLATION - F/
 
ASSENBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 5.3.4.0-IV
 
Element of Cost 

(1) Fabrication & Assembly 

(2) Miscellaneous Charges 

(3) Maintain & Add in Scope Changes 

Subtotal (A) 

(4) Tool & Production Planning 

Subtotal (B) 

(5) Direct Distributable 

Subtotal (C) 

(6) Training 

Subtotal (D) 

(7) Q&RA 

(8) Mfg. Tech. 

Total Production Labor 

Material
 
(9) Raw Material & Standards 

(10) Q&RA
 
(]1) Mfg. Tech. 

Material Subtotal 

(12) Material & Adm. Burden 

Total Material 

Total Production Cost 

manhouis Dollars
 
2,706 26,303
 
211 2,051
 
30 291
 
2,947 28,645
 
891 8,661
 
3,838 37,306
 
943 9,166
 
4,781 46,472
 
52 506
 
4,833 46,978
 
966 9,390
 
92 1,086
 
5,891 57,454
 
290 
161
 
451
 
154
 
--60d
 
58,059
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MLLV 
PART II 
MANUFACTURING 
TOOLING 
ENGINE INSTALLATION - F/M 
Element of Cost 
ASSEMBLY OR SYSTEM 
IST UNIT COST 
TABLE 5.3.4.0-V 
Manhours Dollars 
(1) Sustaining Tooling 236 2,294 
(2) Direct Distributabel 
Subtotal (A) 
75 
311 
729 
3,023 
(3) Training 4 39 
Subtotal (B) 315 3,062 
(4) Q&RA 63 613 
Total Tooling Labor 378 3,675 
Material 
(5) Tooling 
(6) Q&RA 
413 
19 
Subtotal (0) 432 
(7) Material & Adm. Burden 
Total Material 
147 
579 
Total Tooling Cost 4,254 
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MLLV
 
PART II 
MANUFACTURING
 
MANUFACTURING TEST
 
ENGINE INSTALLATION - F/M
 
ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 5.3.4.0-VI
 
Manhours Dollars
Element of Cost 

100 972
Component Test 

32 311
Component Test Planning 

132 1,283
(1) Subtotal 

410
 (2) Direct Distributable 42 

174 1,693
Subtotal 

2 19
(3) Training 

176 1,712
Subtotal 

4 39
(4) Mfg. Tech. 

180 1,751
Subtotal 

35 342
(5) Q&RA 

Total Mfg. Test Labor 215 2,093
 
Material
 
10
(6) Q&RA 

6 
(7) M[1g. Tech.
 16
 
Subtotal
 
(8) Material & Adm. Burden 5
 
21
21
 
Total Material 

2,174
Total Mfg. Test Cost 
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mLLV 
PART III 
FACILITY LABOR 
ENGINE INSTALLATION - F/ 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.3.4.0-VII 
Element of Cost Manhours Dollars 
(1) Direct Labor Hours 89 865 
TOTAL FACILITY LABOR COST 865 
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5.3.5 Launch Operations - Injection-Stage Fuel Module 
The launch operations for the fuel module are divided into two parts. The first 
part represents the costs for the first and second launches (R&D flight test 
vehicles). The second part represents the costs for operational vehicles 
(third vehicle and subsequent vehicles). These parts are each divided into 
three major categories: 1) Launch Control, 2) Launch Pad Operations, and 
3) Off Site Support. Figure 5.3.5.0-1 shows the delta costs of these categories 
and indicates the applicable sub-sections where the costs are shown in detail. 
The costs reflected in this section are for launching of one fuel module at a two 
per year rate. 
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LAUNCH OPERATIONS - FUEL MODULE - i R&D-FLIGHT VEHICLE 
TABLE 5.a.5.0-I 
MLLV COST SUMMARY 
PROGRAM MGMT.S CONT. END ITEM 
A[I B[ CM 
FACILITIES LOGISTICS 
(IN THOUSANDS) 
TOTAL 
LS4ENI OF COST PART I 
M/H $ 
PART II 
M/H $ 
PART III PART IV 
$ 
OTHER 
M/H 
PROGRAM EXECUTIVE 5' 50 5 50 
PROGRAM PLAN.& REPT. 11 122 11 122 
INDUSTRIAL RELATIONS 2 24 2 24 
ENGINEERING 28 334 28 334 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
347 3381 347 3,381 
MANUFACTURING TECH. 
Q& RA 66 652 66 .652 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
18 196 441 4367 
2 
459 4,563 
2 
BURDEN 
TOTAL MATERIAL 2 2 
TOTAL OTHER 
TOTAL COST 196 4369 4,565 
LAUNCH OPERATIONS - OPERATIONAL _VEHICLES (.THIR) .VEHICLE 
TABLE 5.3.5.0-I AND SUBSEQUENT VEICLES)
 
MLLV COST SU41ARY A 0] Bol CE] (IN THOUSANDS)
 
PROGRAM MCMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL
 
ELENT OF COST PART I PART II PART III PART IV OTHER
 
__ _ __ /H $ N/H M,_ $_ $ __ /H 
___ 
PROGRAM EXECUTIVE 26 . 3 26
 
PROGRAM PLAN.& REPT. 6 63 6 63
 
NDUSTRIAL RELATIONS 1 12 1 12
 
ENGINEERING 15 174 15 174
 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION 180 1759 180 1,759
 
MAN UFACTURING TEST
 
MANUFACTURING TECH.
 
Q& RA .1 34 339- 34 339
 
FACILITIES
 
DIRECT DIST
 
TRAINING
 
TOTAL DIRECT LABOR 10 101 229 2272 239 2,373
 
MATERIAL 1 1
 
LOGISTIC HARDWARE
 
BURDEN
 
TOTAL ATERIAL 11 
TOTAL OTHER
 
TOTAL COST 101 2273 2,374
 
FIXED COST - OPERATIONAL VEHICLE 
(THIRD VEHICLE AND SUBSEQUENT VEHICLE) 
LAUNCH [|LAUNCH 
NOPERATIONSUMBCONTROL R $2,374 
•I 
[
I 
$375 
5.3.6.11 
5.3.6.0 [LAUNCHPAD / 
5.3.6.2 
OD SITE ICT 
SUPPOR DT 
$1,317 
5.3.6.3 | 
FIXED COSTS - TWO R&D FLIGHT TEST VEHICLES (INCLUDES ADDITIONAL 
COSTS FOR 9 MONTH CYCLE TIME, INCREASED SE&i AND INSTRUMENTATION) 
IGREATIOF CONTROL 
$4,56511
 
SLAUNCH PAD
 
. $1,311" 
IOFF SITE I 
ISUPPORT I
 
BYRTONA- $ATO7F2PROIATL 
NOTES: 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
*COSTS SHOWN ABOVE ARE INCREASED 
BY A FACTOR OF APPROXIMATELY 
1. 923 FOR THE FLIGHT VEHICLES 
FIGURE 5 .3 .5 . 0-1 FUEL MODULE -LAUNCH OPERATIONS COST FLOW DIAGRAM 
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5.3.5.1 Launch Control Center 
1105
 
LAUNCH CONTROL CENTER - FUEL MODULE ­ 1 R&D FLIGHT VEHICLE 
TABLE 5.3.5.1-I 
MLLV COST SUMMARY 
EEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM MGMT. 
PART I 
M_________/H $ 
1 8 
CONT. END ITEM 
PART II 
N/H $ 
FACILITIE 
PART III 
$ 
A El BE] CK] 
LOGISTICS1 
PART IV OTHER $ 14/H 
1 
(IN THOUSANDS) 
TOTAL 
$ 
8 
PROGRAM PLAN.& REPT. 2 19 2 19 
INDUSTRIAL RELATIONS 4 4 
ENGINEERING 4 53 4 53 
LAB TECHNICIANS 
TOOLING 
PRODUCTION OR OPER 
MANUFACTURING TEST 
55 535 55 535 
MANUFACTURING 
Q& RA 
TECH. 
10 103 10 103 
H, 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 3 31 69 691 72 722 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST 31 691 722 
MLLV 
RECURRING 
PART I 
LAUNCH CONTROL CENTER - F/M 
ASSEMBLY OR SYSTEM 
TABLE5.3.5.1-1I 
Element of Cost Manhours 
(In 
Manhours 
Thousands) 
Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Product ion 
Tooling 
Manufacturing Test 
4 
55 
Facilities 
Manufacturing Technician 
Total Direct Labor 69 
Program Executive 1 8 
Program Planning & Reporting 2 19 
Industrial Relations 4 
Total Labor - Part I 3 31 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
flaterial & Administrative Burden 
Total Material 
TOTAL COST - PART I 31 
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LAUNCH CONTROL CENTER - FUEL MODULE 
TABLE 5.3.5.1-I1 
MLLV PART II COST SUMMARY 
ENGINEERINGAEET OF COST 
E OF M/H $ 
PRODUCTION 
M/H $ 
A[] B[] C] 
TOOLING TEST 
M/H $ M/H $ M/H 
(IN THOUSANqS) 
TOTAL 
$ 
ENGINEERfING 4 53 4 53 
LAB TECHNICIANS "" 
TOOLING 
PRODUCTION 
*-XAKUFACTURINGTEST 
55 535 55 535 
MANUFACTURING.TECH. 
Q& R A ' 
DIRECT DIST 
10 103 10 103 
i-
TRAININP 
TOTAL DIRECT LABOR 
1MATERIAL 
LAB, TECHNICIANS 
4 53 65 638 69 691 
TOOLING 
PRODUCTION, 
MFG. TECHNICIANS 
Q& RA 
SUBTOTAL 
MAT. & ADM. BURDEN 
TOTAL MATERIAL 
TOTAL PART II COST 53 638 691 
MLLV 
RECURRING
 
LAUNCH OPERATIONS 
LAUNCH CONTROL CENTER- F/M
 
TABLE 5.3.5.1-IV 
(In Thousands) 
Element of Cost Manhours iDollars 
Engineering: 
Design Support 4 53 
TOTAL COST 4 53 
1109
 
MLLV 
RECURRING 
LAUNCH OPERATIONS 
LAUNCH CONTROL CENTER - F/M 
TABLE 5.3.5.1-V 
(In Thousands) 
Element of Cost Manhours Dollars 
Operations: 
Launch Vehicle 30 294 
Technical Support 25 241 
Subtotal 55 535 
Q1A 10 103 
Total labor 65 638 
Material 
Q8,aA 
Material and Administrative Burden 
Total Material 
TOTAL COST 
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5.3.5.2 Launch Pad 
llll
 
LAUNCH PAD - FUEL MODULE - 1 R&D FLIGHT VEHICLE
 
TABLE 5.3.5.2-1
 
MLLV COST SUMMARY A [ B[] c F] (IN THOUSKNDS)
 
ELEMENT OF COST 
PROGRAM 
PARTM/H 
MGMT. 
I $ 
CONT. END ITEM 
PART IIM/H $ 
FACILITIE 
PART III$ 
LOGISTICS 
PART IV$ OTHER 
TOTAL 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
1 
3 
14 
35 
8 96 
1 
3 
8 
14 
35 
96 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
100 971 100 971 
MANUFACTURING TECH. 
Q & R A 19 187 19 187 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 
5 56 127 1254 
1 
132 1,310 
1 
1 
TOTAL OTHER 
TOTAL COST 56 1255 1,311 
MLLV 
RECURRING 
PART I 
LAUNCH PAD - F/M 
ASSEMBLY OR SYSTEM 
TABLE 5.3.5.2-I 
Element of Cost Manhours 
(In Thousands) 
Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
8 
100 
19 
Ianufacturing Technician 
Total Direct Labor 127 
Program Executive. 1 14 
Prorram Planning & Reporting 3 35 
Industrial Relations 1 7 
Total Labor - Part I 5 56 
Naterial 
Program Planning & Reporting 
Industrial Relations 
Naterial Subtotal 
Katerial & Administrative Burden 
Total Material 
TOTAL COST - PART I 
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TABLE 5.3.5.2-I11 
MLLV PART II COST SUMMRAY 
ENGINEERING-
ELEMNT OF COST H 
LAUNCH PAD 
PR3DUCTION 
/H $ 
- FUEL MODULE 
M 
TOOLING 
M/lH 
_ 
Bfl C 
TEST 
M/H IVH 
(INTHRUS tNLS 
TOTAL 
$ 
ENGINEERING 
LAB. TECHNICIANS 
8 96 - 8 96 
TOOLING 
PRODUCTION 
jMANUFACTURING TEST 
100 971 100 971 
MANUFACTURING TECH. 
Q & R A 
DIRECT DIST 
19 187 19 187' 
TRAINING 
I TOTAL DIRECT LABOR 
IMATERIAL 
LAB. TZCHN TCIANS 
8 96 119 1158 
.. 
. 127 1,254 
TOOLING 
PRODUCTION 
MFGo. TECHNICIANS 
Q& RA 
SUBTOTAL 
MAT. & ADM. BUIDEN 
TOTAL MATERIAL 
TOTAL PART II CGST 96 1159 1,255 
MLLV 
RECURRING 
LAUNCH OPERATIONS 
LAUNCH PAD - F/M 
TABLE 5.3.5.2-IV 
(In Thousands) 
Element of Cost Manhours Dollars 
Engineering: 
Design Support 8 96 
TOTAL COST 8 9.6 
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MLLV 
RECURRING
 
LAUNCH OPERATIONS
 
LAUNCH PAD - F/M 
TABLE 5.3.5.2-V 
(In Thousands)
 
Element of Cost Manhours Dollars
 
Operations:
 
launch Vehicle 55 534
 
Technical Support 45 437
 
Subtotal 100 971 
Q&aA 19 187 
Total labor 119 1,158 
Material
 
Q&RA 1 
Material and Administrative Burden 
Total Material 1,159 
TOTAL COST 
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5.3,5.3 Off Site Support Complex 
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OFF SITE SUPPORT COMPLEX - FUEL MODULE - R&D FLIGHT VEHICLE 
TABLE 5.3.5.3-I 
MLLV COST SUMMARY A D B] CK] (IN THOUSA MS) 
PRCORA M MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV 
M,'H $ M/H $ $ $ OTHER M/H $ 
PROGRAM EXECUTIVE 3 28 3 28 
PROGRAM PLAN.& REPT. 6 68 6 68 
INDUSTRIAL RELATIONS 1 13 1 13 
ENGINEERING 16 185 16 185 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 192 1875 192 1,875 
MANUFACTURING TEST 
MANUFACTURING TECH. 
A R&A 37 362 37 ,362 
0o FACILITIES it 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 10 109 245 2422 255 2,531 
MATERIAL 1 1 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL 1 1 
TOTAL OTHER 
TOTAL COST 1109 2423 2,532 
MLLV 
RECURRING 
PART I 
OFF SITE SUPPORT COMPLEX 
ASSEMBLY OR SYSTEM 
TABLE 5.3.5.3--I 
- F/M 
Element of Cost Manhours 
(In Thousands) 
Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
16 
192 
Tooling -
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
37 
Total Direct Labor 245 
Program Executive- 3 28 
Prof-ram Planning & Reporting 6 68 
Industrial Relations 1 13 
Total Labor - Part I 10 109 
Itaterial 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Eaterial & Administrative Burden 
Total Material 
TOTAL COST - PART I 
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OFF SITE SUPPORT COMPLEX - FUEL MODULE
 
TABLE 5.3.5.3-IE 
MLLV PART II COST SUMMARIY 
ENGINEERING PRODUCTION 
ELEMENT OF COST M/H $ M/H $ 
ENGINEERING 16 185 

LAB TECHNICIANS 
TOOLING 
PODUCTION 192 1875 
M14lUFACTURING TEST
 
MANUFACTURING TECH.
 
37 362
Q & R A 
DIRECT DISTITRAINING 
TOTAL DIRECT LABOR 16 185 229 2237 
0YiA':ERIAL 
LAB, TECHNICIANS
 
TOOLING 
PRODUCTION
 
MFG. TECHNICIANS 
Q& RA 1 

SUBTOTAL 1 

BU.RDEN'lMAT. & ADM. 
TOTAL MATERIAL 1 
185 2238
TOTAL PART ii 33 7 

A_-(I " 'h.. 
TOOLING TEST TOTAL 
M/H $ M/H $ M/H $ 
16 185 
192 1,875 
37 362 
245 2,422 
1 
1 
1 
2,423 
MLLV 
RECURRING
 
LAUNCH OPERATIONS 
OFF SITE SUPPORT COMPLEX - F/M
 
TABLE 5.3.5.3-IV
 
Element of Cost 
(In 
Manhours 
Thousands) 
Dollars 
Engineering: 
Design Support 16 185 
TOTAL COST 16 185 
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MLLV 
RECURRING
 
LAUNCH OPERATIONS
 
OFF SITE SUPPORT CQMPLEX - F/M 
TABLE 5.3.5.3-V 
(In Thousands) 
Element of Cost Manhours Dollars 
Operations:
 
106 1,031Launch Vehicle 
86 844Technical Support 
192 1,875
Subtotal 

37 362
Q&RA 

229 2,237
Total Labor 

Material
 
QeaRA 1 
Material and Administrative Burden 
Total Material 1 
TOTAL COST 2,238 
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5.3.6 Propellant, Pressurants and Gases - Injection Stage Fuel Module 
Propellant costs used on the MLLV engine module were estimated for the
 
following types of propellants:
 
a. LOX 
b. LH2 
c. LN 2 
d. GH e 
e. GH2 
These costs were based on current actual costs for the Saturn V. An appropriate 
burden was added to account for the support activities required for procurement. 
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TABLE 5.3.6.0-1 

4LLV COST SUMMARY 

ELEMENT OF COST 
?ROGRAK EXECUTIVE 
PROGRAM PLAN.& REPT.[ 
INDUSTRIAL RELATIONS 

ENGINEERING
 
LAB TECHNICIANS 
TOGLING 
PRODUCTION
 
l ANUFACTURING 	 TEST 

TECH.
MANUFACTURING 
Q& RA 
FACILITIES
 
DISTDIRECT 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL
 
LOGISTIC HARDWARE 
BURDEN 
TOTAJA MATERIAL 
TDTAL OTHER 
TOTAL COST 
PROPELLANT - FUEL ODULE 
AE B [I C[_ THOUSAIDS)_(I:: 
PROGRAM MONT. CIONT. END ITEM FACILITIEC LOGISTICS
 
PART I PART II PART III E IV OTHE
 
X/H $ 1/H $ $PART 	 /H . 
_ 
_ 
365 365 
j65 365 
36 	 365=-­
MLLV 
RECURRING 
PROPELLANT - F/M 
(IN THOUSANDS) 
TABLE 5.3.6.0-II
 
Cubic Feet Pounds Dollars
 
LOX 1,488 18
 
L22 259 132
 
LN2 533 14
 
GH 1,666 104
e 
GH2 408 4
 
Propellant Cost 272
 
Material & Administrative Burden 93
 
* Total Cost $365 
For one complete Launch Cycle
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5.4 SRM STAGE FIXED COST 
Costs associated with the SRM stage were classified into two categories, i.e.: 
1) SRIM fixed costs and 2) SRM stage quantity sensitive costs due to the various 
combinations of SRAM stages that can be used within the baseline MLLV vehicle 
family; i.e., 2 to 8 SRM stages per vehicle. 
The costs in this category are for those items which are not considered quantity 
sensitive to the number of SRM stages per vehicle, i.e.: 
a. The delta cost associated with the alternate forward skirt 
b. The launch operations costs 
c. The launch maintenance cost 
These costs are additive to 1) the number of SRVr stages required per vehicle times 
the individual SRM stage variable cost plus 2) the cost of the single stage vehicle 
(and costs of injection stages where applicable). 
Table 5.4.0.0-I summarizes the cost of the SRM by part and elements of 
costs for the first R&D flight vehicles. 
Table 5.4. 0. 0-11 displays (for reference) the costs for the first operational 
vehicle (third unit). 
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TOTAL SEN (FIXED) -1 R&D FLIGHT VEHICLE
 
TABLE 5.4.0.0-I
 
MLLV COST SUMMARY 

ELEMENT OF COST 

PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

H& R A 
FACILITIES 

DIRECT DIST 
TRAINING 

TOTAL DIRECT LABOR 

MATERIAL 

LOGISTIC HADWARE 
BURDEN 

TOTAL MATERIAL 

TOTAL OTHER
 
TOTAL COST 

AE] Br-1 C 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS 

PART I PART II PART III PART IV
 $ M/H $ ~ $ $__ 

3 31 

7 77 

1 13 

1060 10170 1 6 

1 7 

9 88 

1441 11561 

7 66 

3 43 

42 412 

183 

41 400 1 

2 21 

ii 121 2606 22768 3 1183 1 6 

3 297 

30 

1 59 10 

4 356 40 

125 23124 1183 46 

(IN THOUSAMS) 
TOTAL
 
_OTHER $ 
3 31
 
7 77
 
1 13
 
1,061 10,176 
1 7
 
9 88
 
1 441 11,561
 
.7 66
 
3 43
 
42 412
 
3 1,183
 
41 400
 
2 21
 
2,621 24,078
 
300
 
30
 
70
 
400
 
24,478 
TOTAL SEN (FIXED) - OPERATIONALVEHICLES 
(THIRD 
TABLE 5.4.0.0-11
 
MLLV COST SUMMARY 

PROGRAM MGMT. 

ELEMENT OF COST PART I 

__ __ ___ _ __ _ M,'H $ 

PROGRAM EXECUTIVE 3 31 

PROGRAM PLAN.& REPT. 7 77 

INDUSTRIAL RELATIONS 1 13 

ENGINEERING 

LAB TECHNICIANS 

TOOLING 

PRODUCTION 

MANUFACTURING TEST 

MANUFACTURING TECH. 

Q & R A 
FACILITIES 
HDIRECT DIST 
TRAINING 

TOTAL DIRECT LABOR 11 121 

MATERIAL 3 

LOGISTIC HARDWARE 

BURDEN 1, 

TOTAL MATERIAL 4 

TOTAL OTHER 
TOTAL COST 125 

VEHICLE AND SUBSEQUENT VEHICLES)
 
A E] B CE] 
CONT. END ITEM FACILITIEc LOGISTICS 
PART II PART III PART IV OTHER 
N/H $ $ 
___ MI___ 
3 

7 

1 

278 2681 1 6 279 

1 7 1 

88 

484 4065 484 

7 66 7 

3 43 3 

42 412 42 

3 1183 3 

41 400 
_' 41 

2 21 2 

867 7783 3 1183 11 6 882 

209 

30 

59 10 

268 40 

8051 1183 46 

IN THOUSAIDS) 
TOTAL 
s___ 
31
 
77
 
13
 
2,687
 
7
 
88
 
4,065
 
66
 
43
 
412
 
1,183 
400
 
'21 
9,093
 
212
 
30
 
70
 
312
 
9,405
 
SRM STAGE.
 
FIXED
 
$.24,478
 
*$9,405
 
5.4.0.0 
Delta Fwd. Skt. [
 
$2,950 

5.4.1 
Launch Maint. 
$1,150 
5.4.2. 
Launch Ops. 
$20,378 
*$5,305 
•543.01
 
5.4.3.0 
NOTES:
 
DOLLARS ARE IN TIIOUSANDS.
 
NUMUERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
*FIRST OPERATIONAL UNIT COST WHICH DIFFERS 
SIGNIFICANTLY FROM THOSE OF FIRST R&D FLIGHT 
UNIT 
FIGURE 5.4.0.0-1 SRM STAGE - FIXED COST FLOW DIAGRAM
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5.4.1 Delta Costs for Forward Skirt (Heavy Weight Skirt) 
The costs shown in this section are those associated with the heavy weight 
forward skirt which are over and above those costs required for the standard 
(light weight) forward skirt. 
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TABLE 5.4.1.0-I 
MLLV COST SUMMARY DELTA FORWARD SKIRT A El B E Ck] (1. THOUSAD)S) 
ELEMENT OF COST 
PROGRAM MGMT. CONT. END 
PART I PART II 
ITEM FACILITIEE 
PART III 
LOGISTICS 
PART IV OTHER 
M/H $ M/H $ $ s M/ 
PROGRAM EXECUTIVE 3 31 3 31 
PROGRAM PLAN. & REPT. 7 77 7 7 
INDUSTRIAL RELATIONS 1 13 1 13 
ENGINEERING 3 45 L 6 4 51 
LAB TECHNICIANS 1 7 1 7 
TOOLING 9 88 9 88 
PRODUCTION 147 1,427 147 i,427 
MANUFACTURING TEST 7 66 7 66 
MANUFACTURING TECH. 3 43 3 43 
Q& R A 42 412 42 412 
FACILITIES 3 33 3 33 
DIRECT DIST 41 4oo 41 4oo 
TRAINING 2 21 2 21 
TOTAL DIRECT LABOR 11 121 255 2,509 3 33 L 6 270 2,669 
MATERIAL 3 178 181 
LOGISTIC HARDWARE 30 30 
BURDEN 1 59 10 
TOTAL MATERIAL 4 237 40 281 
TOTAL OTHER 
TOTAL COST 125 2,746 33 46 2,950 
nf = === 33 
Element of Cost 
Direct Labor 
PART I 
DELTA FORWARD SKIRT 
ASSEMBLY OR SYSTEM 
TABLE 5.4.1.0-11 . 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Fac i l i t i e s  
Manufacturing Technician 
Manhours Manhours 
Total. Direct Labor 216,786 
Program Executive 
Program Planning & Reporting 
Indus t r ia l  Relations 
Material 
Total Labor - Par t  I 10,515 
Program Planning & Reporting 
~ n d u s t r i a l  Relations 
Material Subtotal 
Material & Administrative Burden 
Total Material 
TOTAL COST - PART I 
TABLE 5.4.1.0-II 
MtLJ PART II COST SUMMARY DELTA FORWARD SKIRT A [] Bf] CM (IN THOUSANDS) 
ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 
M/H $ MIH $ M/H $ M/H $ M/H $ 
ENGINEERING . 45 __45 
LAB TECHNICIANS 1 7 1 7 
TOOLING 9 88 9 88 
PRODUCTION _ _ 147 1W? 1,,427  
MANUFACTURING TEST 7 66 7 66 
MANUFACTURING TECH. 3 41 2 3 43 
Q & R A 1 11 37 359 2 24 2 18 42 412 
DIRECT DIST 36 351 3 28 2 21 41 400 
TRAINING 2 20 1 2 21 
TOTAL DIRECT LABOR 225 2,198 I614 140 11 108 255 2,509 
MATERIAL 16 
LAB. TECHNICIANS 1 16 l 
TOOLING 
PRODUCTION 141 141 
MFG. TECHNICIANS 6 6 
1R II 1 1 
SUBTOTAL 2 158 17 1 178 
MAT, & ADM. BURDEN 53 6 59 
TOTAL MATERIAL 2 211 23 1 237 
TOTAL PART II COST 65 2,409 163 109 2,746 
MLLV 
PART II 
ENGINEERING 
DELTA FORWARD SKIRT 
ASSEMBLY OR SYSTEM 
TABLE 5.4.1.0-IV 
Element of Cost 
D'si g i Dvo Iopmen I. 
Manhours 
3,404 
Dollars 
43,758 
Ize I abi Ii .y i',,It,iloor fng 72 926 
(1 ' :Ik'ILt al 
laboratory Techni cians 
3,476 
695 
44,684 
6,755 
('I) Q&RA 
bubtotaI 4,171 
1,181 
51,439 
11,480 
Total Engineering Labor 5,352 62,919 
Material 
(4) 
( 
Lab. 
&, 
Tech. 
'A 
1,459­
354 
Subhtot l 1,813 
k(- MatL'Val & Adm. Burden 
Tot.al Maleri al 
616 
2,429 
r'okil ngiI l lit', Cost, 6t.348 
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PART'II 
MANUFACTURING 
PRODUCTION 
DELTA FORWARD SKIRT 
Element of Cost 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.4.1.0-V 
Manhours Dollars 
(I) Fabrication & Assembly 
(2) Miscellaneous Charges(3) Maintain & Add in Scope Changes 
103,498 
8,0731,138 
1,006,001 
78,466ll,061 
Subtotal (A) 112,709 1,095,528 
(4) Tool & Production Planning 34,083 331,285 
Subtotal (B) 146,792 1,426,813 
(5) Direct Distributable 36,066 350,565 
Subtotal (C) 182,858 1,777,378 
Ct) Training 2,012 19,554 
Subtotal (D) 184,870 1,796,932 
(7) Q&RA 
(8) Mfg. Tech. 
36,974 
3,512 
359,385 
41,479 
Total Production Labor 225,356 2,197,796 
Material 
(9) Raw Material & Standards 
(lo) Q&RA 
(11) Mfg. Tech. 
140,621 
11,092 
6,147 
Material Subtotal 157,860 
(12) MatLeriaL & Adm. Burden 53,672 
Total Material 211,532 
TotaL Production Cost 2,409,328 
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MLLV 
PART II 
MAN UFACTURING 
TOOLING 
DELTA FORWARD SKIRT 
ASSEMBLY OR SYSTEM 
.fST UNIT COST 
TABLE 5.4.1.0-VI 
Element of Cost Manhours Du is 
(1) Sustaining Tooling 9,017 87,646 
(2) Direct Distributable 
-Subtotal (A) 
2,885 
11,902 
28,047 
115,693 
(J) Training 131 1,272 
Subtotal (Q) 12,033 116,965 
(4) Q&RA 
Total Tooling Labor 
2,407 
14,440 
23,392 
140,357 
Material 
(5) Tooling 
(6) Q&RA 
Subtotal (C) 
(7) Material & Adm. Burden 
Tota] Material 
15,779 
722 
16,501 
5,611 
22,112 
Total Tooling Cost 162,469 
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MLLV
 
PART IT
 
MANUFACTURING
 
MANUFACTURING TEST
 
DELTA FORWARD SKIRT
 
ASSEMBLY 	OR SYSTEM
 
IST UNIT 	'COST
 
TABLE 5.4.1.0-VII
 
Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal (A) 

(2) 	Direct Distributable 

Subtotal (B) 

() 	Training 

Subtotal (0) 

(4) 	Mfg. Tech. 

Subtotal (D) 

(5) Q&RA 

Total Mfg. Test Labor 

Material
 
(6) Q&RA 

(7) 	Mfg. Tech. 

Subtotal (E) 

(8) 	Malerial & Adm. Burden 

Total Material 

Total Mfg. Test Cost 

Manhours Dll z-ws 
5,174 50,292 
1,656 16,094 
6,830 66,386 
2,186 21,243 
9,016 87,629 
99 964 
9,115 88,593 
173 2,045 
9,288. 90,638 
1,823 17,718 
11,111 108,356 
547 
303 
850 
289 
1,139 
19,495 
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MLLV 
PART III 
FACILITY LABOR 
DELTA FORWARD. SKIRT 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.4.1.0-VIII 
Element of Cost 
(1) Direct Labor Hours 
Manhours 
3,382 
Dollars 
32,874 
TOTAL FACILITY LABOR COST 
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MLLV 
PART IV 
LOGISTIC LABOR 
DELTA FORWARD SKIRT 
ASSEMBLY OR SYSTEM 
TABLE 5.4.1.0-IX 
Element of Cost Manhours Dollars 
(1) 
(2) 
(3) 
Engineering 
Hardware 
Material & Adm. Burden 
Total Material 
524 6,189 
29,344 
9,977 
39,321 
Total Logistic Cost 45,510 
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5.4.2 Launch Maintenance Cost - SRTM Stage 
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TABLE 5.4.2.0-I 
4LLV COST SUMMARY 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION 
MANUFACTURING TEST
 
MANUFACTURING TECH.
 
Q& RA 
FACILITIES 

DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 
LOGISTIC HARDWARE
 
BURDEN 
TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST
 
LAUNCH FACILITY MAINTENANCE 
A[] B[ C j (I' THOUOAJ'DS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
PART I PART II PART IIT PART IV OTHER 
M/H $ M/H $ z $ $ M/H 
1,150 1,150 
11,150 1,150 
1,150 1,150 
*LAUNCH 
MLLV 
RECURRING 
Sim 
FACILITY MAINTENANCE 
5.4.2.-II 
(IN THOUSANDS) 
TABLE 5.4.2.0-TI 
Brick and Mortar $ 920 
Equipment 230 
Total $1,150
 
'Maintenance for six (6) months or for one (1) vehicle.
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$CEDING RAGE BLANK Nor FILMED. 
5.4.3 Launch Operations Cost - SRM Stage 
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SEM LAUNCH OPERATIONS - 1 R&D FLIGHT VEHICLES 
TABLE 5.4.3.0-1 
MLLV COST SUMMARY A E B c (IN THOUSA:zS) 
?RDGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOTAL 
ELEMENT OF COST PART I PART II PART III PART IV OTHER 
___ $ M/H __$_I$ $ M/H $PROGRAM EXECUTIVE 19 224 19 224 
PROGRAM PLAN.& REPT. 46 551 46 551 
INDUSTRIAL RELATIONS 11 102 11 102 
ENGINEERING 126 1487 126 1,487 
LAB TECHNICIANS 
TOOLING 
PRODUCTION, 155] 15090 1,552 15,090 
MANUFACTURING TEST 
MANUFACTURING TECH.
 
Q& RA 300 2914 300 2,914
 
FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR 17 877- 1978 19491 
 2,054 20,368
 
MATERIAL 9 
 9
 
LOGISTIC HARDWARE
 
BURDEN 1 1
 
'TOTAL MATERIAL 10 10 
TOTAL OTHER 
TOTAL COST 877 19501 20,378
 
SRM LAUNCH OPERATIONS - OPERATIONAL VEHICLES (THIRD VEHICLE AND
 
SUBSEQUENT VEHICLES)
TABLE 5.4.3.0-Il 

MLLV COST SUMMARY A B]l C_ (1r TzOJSA.D) 
RGR 14MMMT. CONT. END ITEN FACILITIES LOGISTICS OOTHE 
PART III PART IV OTHEELEMENT OF COST PAR: PART II 
Ap M/H $ $ S14HA M 
PROGRAM EXECUTIVE 5 58 5 58 
PROGRAM PLAN,.& REPT. 12 143 12 143 
INDUSTRIAL RELATIONS 3 27 3 27 
ENGINEERING 33 387 33 387 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION 404 3929 404 3,929 
MANUFACTURING TEST
 
MANUFACTURING TECH.
 
Q& RA 78 759 78 759
 
H FACILITIES 
. 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR 20 228 515 5075 535 5,303 
MATERIAL 2 2
 
LOGISTIC HARDWARE
 
BURDEN
 
'TOTAL MATERIAL 2 2 
TOTAL OTHER
 
TOTAL COST 228 5077 5,305
 
FIXED COSTS - OPERATIONAL VEHICLES (THIRD) 
VEHICLE AND SUBSEQUENT VEHICLES 
LAUNCH C I LAUNCH TI 
OPERATIONS ICONTROL 
$5,3Y5 
 AFTR $838 RIM 
5.4.3.0 LAUNCH PADFLOW DIGA 
OFF SITESUPPORT '
 
$2,947 / 
5.4.3.3] 
FIXED COSTS - TWO R&D FLIGHT TEST VEHICLES (INCLUDES ADDITIONAL 
COSTS FOR 9 MONTH CYCLE TIME INCREASED SEWI AND INSTRUMENTATION) 
SLAUNCH LAUNCH 
OPERATIONS ]CONTROL 
$20,378 $3,219" 
SLAUNCHRPAD 
$5,839" 
0F SITE 
SUPPORT
 
1$11,320" 
NOTES: 
DOLLARS ARE IN THOUSANDS. 
NUMBERS IN LOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTION 
NUMBER FOR COST DETAILS. 
*COSTS SHOWN ABOVE ARE INCREASED 
BY A FACTOR OF APPROXIMATELY 3.84 FOR 
THE FIRST FLIGHT TEST VEHICLE 
FIGURE 5.4.3.0-i SRM STAGE LAUNCH OPERATIONS COST FLOW DIAGRAM 
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5.4.3.1 Launch Control 
- SRM Stage 
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SRM LAUNCH CONTROL CENTER ­ 1 R&D FLIGHT VEHICLES 
TABLE 5.4.3.1-I 
MLLV COST SUMMARY 
PROGRAM MGMT. CONT. END ITEM FACILITIES 
A [] BE] Cr 
LOGISTIC 
(IN THOUSADS) 
TOTAL 
ELEMENT OF COST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
PART 
M/H 
3 
7 
2 
I 
$ 
35 
87 
16 
PART II PART III 
M/H $ .1 $ 
20 235 
PART IV 
$ 
OTHER 
M/H 
3 
7 
2 
20 
$ 
35 
87 
16 
235 
.TOOLING 
PRODUCTION OR OPER 
MANUFACTURING TEST 
245 2384 245 2,384 
MANUFACTURING TECH. 
Q& RA 47 460 47 460 
H FACILITIES 
C> DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 12 138 312 3079 324 3,217 
MATERIAL 
LOGISTIC HARDWARE 
2 2 
BURDEN 
TOTAL MATERIAL 2 2 
TOTAL OTHER 
TOTAL COST 138 3081 3219 
MLLV 
RECURRING
 
PART I 
SRM LAUNCH CONTROL CENTER
 
ASSEMBLY OR SYSTEM
 
TABLE 5.4.3.1-I 
Element of Cost Manhours 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
20 
245 
47 
Total Direct Labor 312 
Program Executive 
Program Planning & Reporting 
Industrial Relations 
Total Labor - Part I 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
raterial & Administrative Burden 
Total Material 
TOTAL COST - PART I
 
(In Thousands) 
Manhours Dollars 
3 35
 
7 87 
2 16 
12 138 
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SRM LAUNCH CONTROL CENTER
 
TABLE 5.4.3.1-111 
MLLV pj RT Ii COST SUIf.ARY A [ BE C . 
ELEM'ENT OF COST ENGINEERING 
M/H -H 
PRODUCTION1HI $ 
TOOLING 
M/H I $ N/" 
TEST TCTAL 
ENGINEERING 20 235 20 235 
LAB TECHNICIANS 
TOOLING', 
PRODUCTION 245 2384 245 2,384 
iMKANUFACTURING TEST 
1ANUFACTURING TECH. 
Q & R A 47 460 47 460 
DIRECT DIST 
TRAINING 
TOTEL DRECT LABOR 20 235 292 2844 312 3,079 
.AATERIAL 
____ ___ 
LABG -TECHNICIANS 
TOO. -V3 
PRC:UCTION 
MFG. TECHNICIANS ' 
Q& RA 2 2 
SUBTOTAL 2 2 
HAT. & ADM. B=FDEN 
TOTAL MATERIAL 2 2 
PART.ITTOTAL R.i CS- 235 2846 3,081' 
MLLV 
RECURRING,
 
LAUNCH OPERATIONS
 
SRM LAUNCH CONTROL CENTER
 
TABLE 5.4.3.1-IV
 
(In Thousands)-
Element of Cost Manhours follars 
Engineering: 
Design Support 20 235 
TOTAL COST 20 235
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MLLV 
RECURRING 
LAUNCH OPERATIONS
 
SRM LAUNCH CONTROL CENTER
 
TABLE 5.4.3.1-V 
Element of Cost 
Operations: 
Launch Yehicle 
Technical Support 
Subtotal 
Q&RA 
Total Labor 
(In 
Manhours 
135 
110 
245 
47 
292 
Thousands) 
Dollars 
1,311 
1,073 
2,384 
460 
2,844 
Material 
Q62A 
Material and Administrative Burden 
Total Material 
2 
2 
TOTAL COST 2,846 
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5.4.3.2 Launch Pad Cost - SRM Stage 
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SRM LAUNCH PAD - 1 R&D FLIGHT VEHICLES 
TABLE 5.4.3.2-I 
MLLV COST SUMMARY 
ELEMENT OF COST 
?RGRAM M-MT. 
PRT I 
CONT. END ITEM 
PART II 
A ] 
FACILITIES LOGISTICS 
PART III PART IV 
B1 CD_ (IN ThoUSA-DS) 
TOTAL 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
M/ 
5 
13 
3 
$ 
64 
158 
29 
-M! T/M/ $ M!H 
5 
13 
3 
$ 
64 
158 
29 
ENGINEERING 36 426 36 426 
L.B TEGHNICIANS 
TOOLING 
PRODUCTION OR OPE, 
MANUFACTURING TEST 
445 4324 445 4,324 
S 
oLn 
MANUFACTURING TECH. 
Q& RA 
FACILITIES 
86 835 _ 86 835 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABCR 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
21 251 567 5585 
3 
588 5,835 
3 
TOTAL MATERIAL 3 3 
TOTAL OTHER 
TOTAL COST 251 5588 5,839 
MLLV 
RECURRING 
PART I 
SRM LAUNCH PAD 
TABLE 5.4.3.2-II 
Element of Cost Manhours 
(In Thousands) 
Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
36 
445 
86 
Total Direct Labor 567 
Program Executive 5 64 
Protram Planning & Reporting 13 158 
Industrial Rlelations 3 29 
Total Labor - Part I 21 251 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Katerial & Administrative 
Total Material 
Burden 
TOTAL COST - PART I 251 
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SRM LAUNCH PAD 
TABLE 5.4 .3 .2-111 
MLLV PART I1 COST SUMMIPRY 
ENGISEERIr;; 
ELEMENT OF COST 
M/H . P 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PR3'3UCTION 
>l~u3UPACTURTMG TEST 
M,ANUFACTURING TECH. 
~ Q & R A  
DIRECT D I S T  
I TRAINING $-- I I 
: TOTAL DIRECT L4BGR 36 
i i -  
1 4 2 6  
I.VIA:.EKIPL ' 
I LA.'?, TECHNICIANS 
[ Tpj;.r1Gs 
i P7'GYJCTION 
1 .  
! NPG. TECHNICIANS 
MAT. & ADM. B'JF1U58 
TOTAL MATERIAL 
TOTAL PART iI 31;Z 
- 
1 4 2 6  
-- 
MLLV 
RECURRING
 
LAUNCH OPERATIONS
 
SRM LAUNCH PAD
 
TABLE 5.4.3.2-IV
 
Element of Cost 
(In Thousands) 
Manhours Dollars 
Engineering: 
Design Support 36 426 
TOTAL COST 36 426 
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MLLV 
RECURRING
 
LAUNCH OPERATIONS
 
SRM LAUNCH PAD 
TABLE 5.4.3.2-V 
(In Thousands)
 
Element of Cost Manhours Dollars 
Operations:
 
Launch Vehicle 245 2,378
 
Technical Support 200 1,946 
Subtotal 445 4,324 
Q&A 86 835 
Total labor 531 5,159 
Material
 
Q&RA 3 
Material and Administrative Burden 
Total Material 3 
5,162TOTAL COST 
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5.4.3.3 Off Site Support - SRM Stage 
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SRM OFF SITE SUPPORT COMPLEX - 1 R&D FLIGHI VEHICLES 
TABLE 5.4.3.3-I 
MLLV COST SUMMARY A [] B [] 0 (IN THOUSAhDS) 
PROGR M MG4V. CONT. END ITEM FAGILITIES LOGISTICS 
ELEMENT OF COST PART I PART II PART III PART IV OT *TR 
M'H MH $ M /H 
PROGRAY EXECUTIVE 11 125 11 125 
PROGRAM PLAN.& REPT. 26 306 26 306 
INDUSTRIAL RELATIONS 6 57 6 57 
ENGINEERING 70 826 70 826 
LAB TECHNICIANS 
TOOLING 
PRODUCTION OR OPER 862 8382 862 8,382 
MANUFACTURING TEST 
MANUFACTURING TECH. 
SQ& RA 167 1619 167 1,619
 
FACILITIES
 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR 43 488 1099 10827 1,142 11,315
 
MATERIA, 4 4
 
LOGISTIC HARDWARE
 
BURDEN 1 1 
TOTAL MATERIAL 5 5 
TOTAL OTHER 
TOTAL COST 488 10832 11,320
 
MLLVRECURRING 
SRM 
PART I 
OFF SITE SUPPORT COMPLEX 
ASSEMBLY OR SYSTEM 
TABLE 5.4.3.3-I 
Element of Cost Manhours 
(In Thousands) 
Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
Total Direct Labor 
70 
862 
167 
1,099 
Program Executive 11 125 
Program Planning & Reporting 26 306 
Industrial Relations 6 57 
Total Labor - Part I 43 488 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
raterial & Administrative Burden 
Total Material 488 
TOTAL COST - PART I 
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SRM OFF SITE SUPPORT COMPLEX 
TABLE 5.4.3.3-I1 
MLLV PART 11 COST SIM4ARY -. bEJ C [] 
ELEMENT OF COST ENGI N 
_/H 
RiNG PRODUCTION 
M/H $ 
TOOT TNG 
M/H $ 
TEST 
NH .3 14./H 
ENGINEERING 70 826 70 
LAB.TECHNICIANS 
TOOLING, 
PRODUCTION 862 8382 862 
MANUFACTIRTNG TEST 
MA IUFACTURING TECH. 
Q & R A 167 1619 167 
DIRECT DIST 
TRAINING 
T L fC A 70 826 1029 10001 1,099 
*MATERIAL 
LAS. TECINICIANS 
TO01 ING 
PROD) CTION 
MFG. TECHN ICIAES 
Q & RA 4 
SUBTOTAL 4 
MAT. & ADM. BL D3" 1 
TOTAL MATERIAL 5 
TOTAL PART I 
(IX' ?h:,.-5 
TOTjAL 
826
 
8,382
 
1,619
 
10,827
 
4 
4
 
1,
 
5
 
10,832
 
MLLV 
RECURRING
 
LAUNCH OPERATIONS
 
SRM OFF SITE SUPPORT COMPLEX
 
TABLE 5.4.3.3-IV
 
(In Thousands) 
Element of Cost Manhours Dollars 
Engineering: 
Design Support 70 826 
TOTAL COST 70 826 
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MLLV 
RECURRING
 
LAUNCH OPERATIONS
 
SRM OFF SITE SUPPORT COMPLEX 
TABLE 5.4.3.3-V 
(In Thousands)

Element of Cost 
 Manhours Dollars
 
Operations:
 
Launch Vehicle 474 4,610 
Technical Support 388 3,772 
Subtotal 862 8,382 
Q&RA 
 167 1,619
 
Total Labor 
 1,029 10,001 
Material
 
QFRA 4 
Material and Administrative Burden 1 
Total Material 5 
TOTAL COST 10,006 
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5.5 SRM STAGE QUANTITY SENSITIVE COST 
The cost details for the first unit 260 inch SRM are reflected in Sectionst 
5.5.1 through 5.5.4. Table 5.5.0.0-I displays the total cost associated with 
units one through eight. 
The SRM motor costs were supplied by Aerojet-General Corporation, these 
costs were supplemented by the costs for the other stage hardware and cost for 
maintenance of the applicable portion manufacturing facility at Michoud. 
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FULL COMPLIMENT
 
OF SRM STAGES
 
M STAGE (8)
 
QUANTITY
 
SENSITIVE
$78,087 
5.5.0.0 SINGLE SRMiSTAGE 
Structures 
$21,218 STRUCTURESNOECE ,6 
I MoI~ -+ ,_j ,922II5 .5.1.0
 
otor eT$,62!°' so+o U IOTHE$1228 RSTAGE II " TC 
$ 
NOTES: TOSNS 
DOLLARS ARE IN T O S N SNUMBERS INOWER RIGHT CORNER 
DESIGNATE APPLICABLE SECTIONNUMBER FOR COST DETAILS. 
IGURE 5.5,. 0.0-1 SRM STAGE QUANTITY SENSITIVE COST FLOW DIAGRAM 
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TABLE 5.5.0.0-I
 
MLLV COST SUMMARY 

ELEENT OF COST 
PROGRAM EXCUTIVE
 
PROGRAM PLAN.& REPT.
 
INDUSTRIAL RELATIONS 
ENGINEERING
 
LAB TECHNICIANS 
TOOLING
 
PRODUCTION
 
MANUFACTURING TEST
 
MAN UFACTURING TECH.
 
Q& RA 
FACILITIES 
DIRECT DIST 
TRAINING
 
TOTAL DIRECT LABOR
 
TMATERIAL 
LOGISTIC HARDWARE
 
BURDEN
 
TOTA MATERIAL
 
TOTAL OTHER 

TOTAL COST 

SOLID ROCKET MOTOR STAGES A D- B 5] CI (1! THOUSA.,DS) 
PROGRAM MGMT. CONT. END ITEM FACILITIES LOGISTICS TOT
 
OTHER
PART I PART II PART III PART IV 
M/H $ M/H $ s m I $ OH/H $ 
78,087 78,087 
78,087 78,087
 
MTLV 
SOLID ROCKET MOTOR STAGE 
(DOLIARS IN THOUSANDS) 
TABLE 5.5.0.0-II 
Item First Unit Cost *Curve (8) Dollars 
Structure 2,922 x 2.2612 = 21;218 
Motor 6,102 x 44,308 
Other Stage Hardware 1,629 x = 11,828 
Mfg. Facilities Maint. 101 x " 733 
TOTAL l0O5 78.087 
*95% Composite 
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5.5.1 Structures for SRIV 
- 1171 
TABLE 5.5.1.0-I 
ILL COST SUMA' 
ELEMET OF COSTUJ'ENO$ CO TN//H 
Program Executive 

Program Plan. & Rept. 

Industrial Relations 

Engineering 

Laboratory Technicians 

Tooling 

Production 

Manufacturing Test 

Manufacturing Tech. 

Q&RA 

Direct Distributable 

Training 

Total Direct Labor 

Material 

Logistic Hardware 

Burden 

Total Material 

Total Other
 
TOTAL COST 

TOTAL SRM STRUCTURE 
ASSEMBLY OR SYSTEM A [ 
PROC-RA, 145?. COIT. END ITEM FAILITIES LOSISTICS 
PART PART II PART III PART IV 
$ 4/H $ H $ 
3 $ 28 
 • 

6 71 
1 14 
17 215 4 33 

4 35 

8 74 

123 1 ,203 
5 45 ...... 
3 32 .. 
SFacilities 
33 3/,,33 
3 28 
35 33 
2 18 
10 $ 113 230 $2,302 3 $ 28 4 $ 33 1 
263 
70 
90 . .......23 
$ 353 
 $ 93 
$ 113 $2,655 $ 28 $ 126 
I I 

B[(,h 
OTHER 

$ 
.... 

, .. 

................
 
I
 
1/H
 
3 

6 

1 
21 

4 

8 

123 
5 
3 

3 

35 

2 

247 

TOUSDS) 
TOTAL 
28
 
71
 
14 
248
 
35
 
74
 
1,203 
45 
35
 
343
 
28
 
334
 
18
 
$2,476
 
263
 
1 

$446 
$2,922
 
TABLE 5.5.1.1-1 
P1 IVCOST SThfl4RA7E 
3R14 NOSE CONE. 
ASSEBLY OR SYSTEM A --
-
B F7 CLW[ (I T OUSI'S) 
PRO3RAI41 
PART I 
. COUT. END ITEM 
PART II 
FACILITIES 
PART III 
LOGISTI0S 
PART IV OTHER TOTAL 
ELWNT OF COST uIH u/H $ ,/H $, lE , $H ",/ 
Program Executive 1 7 1 $ 7 
Program Plan. & Rept. 1 16 
_., 
. 1 16 
Industrial Relations 3 3 
Engineering 4 51 1 8 5 59 
Laboratory Technicians 1 8 1 8 
Tooling , • 2 17 2 17 
Production 28 276 28 276 
Manufacturing Test 1 9 ...... 1 9 
Manufacturing Tech. 
Q&RA 
1 
7 
8 
79 
__ 1 
7 
8 
79 
Facilities 1 6 1 6 
Direct Distributable 8 76 8 76 
Training 1 4 1 4 
Total Direct Labor 2 $ 26 53 $ 528 1 $ 6 1 $8 57 $ 568 
Material 59 
Logistic Hardware 17 17 
Burden 20 5 25 
Total Material $ 79 $ 22 $ 101 
Total Other 
TOTAL COST $ 26 $ 607 $ 6 $ 30 $ 669 
MLLV 
RECURRING 
PART I 
SRM 
NOSE GONE 
.ASSEMBLY OR SYSTEM 
TABLE 5.5.1.1-I 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engineering 
Lo.-istics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
4,340 
660 
868 
28,366 
1,742 
950 
8,042 
653 
703 
Total Direct Labor 46,324 
Program Executive 
Program Planning & Reporting 
Indastrial Relations 
556 
1,390 
301 
6,566 
16,416 
2,926 
Total Labor - Part I 2,247 25,908 
Material 
Program Planning & Reporting 
Industrial Relations 
28 
30 
Material Subtotal 58 
Material & Administrative Burden 
Total Material 
20 
78 
TOTAL COST - PART I 25,986 
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" LE....l-III MLLV-SRM NOSE CONE 
MLLV PART !I COST SUMMARY ASSEMBLY OR SYSTEM A [ B C (IN THOUSANDS) 
ELEMENT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 
M/H $ M/H $ M/H $ M/H $ M/H $ 
Engineering 4 $ 51 4 $ 51 
Lab Technicians 1 8 1 8 
Tooling - -­ 2 17 
_2___172 17 
Production 28 276 28 276 
Manufacturing Test 
.... 1 9 1 9 
Tech. 1anufacturing8 1 8 
Quality & Reliability 
Assurance 2 7 69 5 3 7 79 
Direct Distributable 7 68 1 5 3 8 76 
ning1 4 1 
Total Direct Labor 5 $ 61 44 $ 425 3 $'27 1 ,$ 15 53 $ 528 
Material 
Lab. Technicians 2 2 
Tooling 3 3 
Production51__-- 51 
Mfg. Technicians l1! 1 
Quality & Reliability 
Assurance 2 2 
Subtotal 2 54 3 59 
Material & Admini- 1 18 1 20 
strative Burden 
Thtal Material $ 3 $ 72 $ 4 $ 79 
"-A.... - - $ 64 $ 497 $ 31 $15I$ $ 607 
PART II 
ENGINEERING 
MLLV-NOSE CONE 
ASSEMBLY OR SYSTEM 
TABLE 5.5.1.1-IV 
Element of Cost Manhours Dollars 
Design Dovl opmenL 4_,250 $ 50,193 
Re I alli II 1,y1 it,11ie rl.ng 90 1,063 
(1 Subtot-al 4,340 51,256 
2 laboratory Techiii cians 868 8,437 
Subtotal 5,208 59,693 
(1) Q&RtA 174 1,691 
Total Engineering Labor 5,382 61,384 
Material 
(4) Lab. Tech. 1,823 
(5) Q&RA 52 
Subt.ota 1 1,875 
(b) Mator ia.l, & Adm. Burden 638 
Total Matorial 2,513 
Total Eniig noo rhg Cost, $ 63,897 
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PART II
 
MANUFACTUBING 
PRODUCTION 
SRH
 
NLLV-NOSE CONE 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE. 5.5.1.1-V
 
ELe.1mont of Cost 	 Manhours Dollars 
(I) Fabr eat.lion 	 & Assembly 20,000 $ 194.400 
(2) 	 Miseellaneuous Chargos 1.560 15.163 
( Maint.ain & Add in Scope Changes 220 2,138 
Subt otai 	 21,780 211,701 
(4) Tool & Production PLanning 6,586 6L,016 
Subtotal 28,366 275,717 
(5) Direct Distributable 977711A 
Subtotal 35,336 343,465 
(6) Trakning 	 389 3,781 
Subtotal 	 35,725 347,246
 
(7) Q&RA 	 7,145 69,449 
(8) 	 Mfg. Toch. 679 8,019 
Total Produeion Labor 43,549 $ 424,714 
Ma torl a I 
(9) Raw Malrial & Stlandards 	 50,650 
(lo) Q&A 	 2.1"4 
1,188(II) Mfg. Tech. 
53,982
Mateo ial Subtot al 

(12) Material & Adm. Burden 	 18,354 
Total Material $ 72,336
 
Total Production Cost $ 497,050
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PART II 
MANUFACTURING 
TOOLING 
SRM 
JLLV-NOSE CONE 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.5.1.1-VI 
Eiletiint of Cost Manhours Dollars 
(1) Sustaining Tooling 1,742 $ 16,932 
(2) Direct Distributable 557 5,4214 
Subtotal 2,299 22,346 
(3) Training 25 243 
Subto tal 2,324 22,589 
(4) Q&RA 465 4,520 
Total Tooling Labor 2,789 $ 27,109 
Ma Ioria7 
(9 Tooling 3,049 
(6) Q&RA 1-40 
Subtotal 3,189 
(7) Material & Adm. Burden 1,084 
Total Material $ 4,273 
Total Tooling Cost $ 31,382 
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PART II
 
MAN UI"ACTUR [NG 
MANUIACTUIRING TEST 
SM
 
MI.V-NOSE CONE 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.5•i.1-VII 
Element of Cost 

Component Test 

Component Test Planning 

(1) Subtotal 

(2) 	Direct Distributable 
Sub total 
) Trainin 

Sub to ta] 

(4) Mfg. Tech. 
Subtotal 
(5) Q&RA 

Total Mfg. Test Labor 
Nat eri al 
(6) Q&RA 
(7) Mfg. 	Tech. 

Sub to tal 
(6) Matrial & Adm. Burden 
Total MaLeriat 
Total Mfg. Test Cost 

Manhours Dollars
 
646$ 6,279 
304 2,955 
950 9,234 
304 2,955 
1,254 12,189 
14 136 
1,268 12,325 
24 283 
1,292 12,608 
258 2,508 
1,550 $ 15,116 
77
 
42
 
119
 
40
 
$ 159 
$ 15,275 
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PART III 
FACILITY LABOR 
SEN 
MLV-NOSE CONE 
ASSEMBLY OR SYSTEM 
JST UNiT COST 
TABLE 5.51.1-VIII 
Elemen. of Cost Manhours Dollars 
(i) Direct Labor Hours 653 6,347 
TOTAL FACILITY LABOR COST $6,347 
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PART IV 
LOGISTIC LABOR 
SR 
MLLV-NOSE CONE 
ASSEMBLY OR SYSTEM 
TABLE 5.5.1.1-IX 
Element of Cost Manhours Dollars 
(I) Engineering 66o 7,795 
(2) 
(3) 
Hardware 
Mahrlal & Adm. Burden 
16,5o00 
,610 
Total Material 22,110 
Total Logistic Cost 29,905 
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TABLE 
. 5. 1, 2-I SRM FITTINGS
 
MLL7 COST STII4AR! ASSEMBLY OR SYSTEM A flB E 41X (1ts TEOUSAUDS) 
PROGRM414:. 
PART i 
CONT. END ITEM 
PART II 
FAILITIES 
PART III 
LOJISTICS 
PART IV OTHER TOTAL 
EL 4 ENT OF pCOST /H1/ /$ - -WE 
_ 
_ 
_$M/ 
Program Executive 
Program Plan. & Rept. 1 
$ 3 
8 1.. 
Industrial Relations 
Engineering 
Laboratory Technicians 
Tooling 
Production 
Manufacturing Test 
4 
i 
11 
51 
8 
9 
....... 
1 5 
1 
1.. 
U 
1 
2 
59 
19 
HH 
2j 
Manufacturing Tech. 
Q & R A 
Facilities' 
'_ 
33 
... 
3. 
.3 
-
_--- 3 35 
3 
Direct Distributable 
Training 
_,, 
....... 3. . 2 
2 
--
3 332 
2 
Total Direct Labor 1 $ 13 24 $ 257 $3 1. $ 8 26 $ 281 
M a t e r i a l ...... 
Logistic Hardware 
Burden 
- ----­ 9 
17 
5 17 
Total Material 
Total Other 
$ 34 $ 22 $ 56 
TOTAL COST $ 13 $291 $ 3 $ 30 $ 337 
I 
­
MLLV 
RECURRING 
PART I 
Element of Cost 
SFN - FITTINGS 
ASSEMBY OR SYSTEM4 
TABLE 5.5.1.2-I 
nhours Manhours Dllars 
Dir~ect Labor 
Engineering 
Logtstics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
4,340 
660 
868 
11,347 
697 
950 
3,476 
-61 
296 
Total Direct Labor 22,895 
Program Executive 
Program Planning & Repoiting 
Industrial Relations 
275 
687 
149 
3,248 
8,113 
1,448 
Total Labor - Part 1 1,111 12,809 
Material 
Program Planning & Reporting 
Industrial Relations 
14 
15 
Material Subtotal 
Material & Administrative Burden 
29 
10 
Total Material 39 
TOTAL COST - PART I 12,8W8 
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TABLE 5.5.1.2-111 
MLLV PART Il COST StUMh'fA 
ILV-SP , FITTINGS 
ASSEMBLY OR SYSTEM A [] B [ C ] (INTHOUSANDS) 
ELEF NT OF COST ENGINEERING PRODUCTION TOOLING TEST 
_ _ _ _ _ _ _ _ 
TOTAL 
_ _ 
M/H $ M/H $ N/H $ N/H $ N/H $ 
Engineering. 
Lab Technicians 
Tooling 
Production 
Manufacturing Test 
4_ $ 
ll 110ll11 
1 
, , 
7 
__.___8 
1 9 
4i_ 
1 
1 
1 
$ 51 
8 
7 
110 
9 
Manufacturing Tech. 
Quality & Reliability 
Assurance 
Direct Distributable 
Training 
.. 
2 3 
3 
28 
27 
2......2 
2 
2 
2 
........ ... 
3 
3 
3 
3 
13 
35 
32 
2 
H 
00 
Total Direct Labor 
Material 
_ 6j 17 0 1 ]1 w i5 25 
Lab. Technicians 
Tooling 
Production 
Mfg. Technicians 
2 
....... 
,_1 
221 
-
2 
1 
21 
Quality & Reliability 
Assurance 
SubTotal 2 22 1 25 
Materia' & Adini­
strative Burden 
Tcta. Material $ 
1 
3 $ 30 1 
9 
$ 34 
....200. . 64 200 .. $ 121 L . $ 15i.. -- - _ _ _ $ 291 _ _ _ _ 
MLLV 
PART II 
ENGINEERING 
SH4 
MLLV - FITTINGS 
ASSEMLY OR SYSTEM 
TABLE 5 . 5 .1.2-IV 
Element of Cost Manhours Dollars 
Design Dovol opmen . 4,250 50,193 
Re] iabi 1 
(I 
tly XnLi oearing 
sblo.al 
90 
4,340 
1,063 
51,256 
2 " LaboraUWry Techni clans 868 8,437 
(3) Q&RA 
SubLota] 5,208 
174 
59,693 
1,691 
Total Engineering Labor 5,382 61,384 
Material 
(4) Lab. Tech. 
(0Q&RA 
1,823. 
52 
Subt ot al 1,875 
(&') Mat.cria.l & Adm. Burden 
To, a.l Mateial 
6j8 
2,513 
To ta i l'.IuInoCt-11bg, Cost 63,897 
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MLLV 
PART II 
MANUFACTURING 
PRODUCTION 
SiM 
fLLV - FITTINGS 
[_ o'fnnCost 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
-TABLE 5.5.1.2-V 
Manhours Dollars 
(I) 
(p) 
(2) 
Fabrication & Assembly 
Miseelalleons Charges 
Maintain & Add in Scope Changes 
8,000 
62@ 
88 
77,760 
6,065 
855 
oubtotal 8,712 84,680 
(4) Tool & Production Planning 2,635 25,612 
Subtotal 11,347 110,292 
(5) Direct Distributable 2,788 27,099 
Subtotal 14,135 137,391 
(6) Training 155 1,567 
Subtotal 14,290 138,898 
(7) Q&RA 
(8) Mfg. Toch. 
2,858 
272 
27,780 
3,212 
Tot.al Production Labor 17,420 169,890 
Ma tr i a I 
(9) Raw latorial (lo ) Q&JRA 
(I I) Mfg. Tech. 
& S3andards 20,908 
857 
476 
Mat,orial Subto t.a] 22,241 
(12) Material & Adm. Burden 7,562 
Total Material 29,803 
TotaL Production Cost 199,693 
1186,
 
ffLLV 
PART II
 
MANUFACTURING
 
T ING
 
MNLLV - FITTINGS
 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.5.1.2-VI 
Elemont of Cost Manhours Dollars 
(i) Sustaining Tooling 	 697 6,775 
(2) 	Direct Distributable 223 2,168
 
Subtotal 920 8,943
 
(:3) Training 10 97 
Subtotal 930 9,040 
(4) Q&RA 	 186 1,808
 
Total Tooling Labor 1,116 i0,848
 
Matorial
 
(5) Tooling 	 1,220
 
(6) Q&RA 	 56 
Subtotal 	 1,276
 
(7) Material & Adm. Burden 	 434 
Total Material 	 1,710
 
Total Tooling Cost 	 12,558 
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MLLV
 
PART II
 
MAN UFACTUR[NG
 
MANI,'ACTUR [NG 'EST
 
SRM
 
MLLV - FITTINGS 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.5.1.2-VI 
Element of Cost 
Component Test 
Component Test Planning 
(1) Subtotal 

(2) 	Diroct, Distributable 

Subtotal 

(1) pra ")lin 
Sub to La ­
(4) 	Mfg. Tech. 

Subtotal 

(5) Q&RA 

Total Mfg. Test Labor 

Material
 
(6) QRA 

(7) 	Mfg. Tech. 

Subtotal 

(8) 	 Mat'er al & Adm. Bltrdozn 
Total Material 
Tota Mfg. Test Cost 
Manhours Dollars
 
646 6,279
 
304 2,955
 
950 9,234
 
304 	 2,955 
1,254 12,189
 
14 136
 
1,268 12,325
 
24 283
 
1,292 12,608
 
258 2,508
 
1,550 15,116
 
77
 
42
 
119
 
40 
159
 
15,275
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MLLV 
PART III 
FACILITY LABOR 
SEM 
MLLV - FITTINGS 
ASSEMBLY OR SYSTEM 
.ST UNIT COST 
TABLE 5.5.1.2-VIII 
ElomenL of Cost Manhours Dollars 
(i) Direct Labor Hours 261 2,537 
TOTAL FACILITY LABOR COST 2,537 
1189
 
NLLV 
FART IV 
LOGISTIC LABOR 
SIDN 
FITTINGS 
ASSEMBLY OR SYSTEM 
TABLE 5.5.1.2-IX 
Element of Cost Manhours Dollars 
(I) Engineering 660 7,795 
(2) 
(3) 
Hardware 
Matoriat & Adm. Burden 
Total Material 
1A_500 
5,610 
22,110 
Total Logistic Cost 29,905 
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TABLE 5.5.1.3-1 SRM ATTACH STRUCTURE 
I4LV COST SUIMARL ASSEMBLY OR SYSTE A B J C (!I, THOU-S7S) 
PRO-RA]4 145M7. CONT. END ITEM FACILITIES LOGISTICS I 
PART I PART II PART IT PART TV OTHER TOTAL 
ELD4NT OF COST 1/H $ M/H 4/H $ IM/H 
Program Executive 1 $ 14 1 $ 14 
Program Plan. & Rept. 3 ,.j.6 -,,I 3 36 
Industrial Relations 1 7 1 7 
Engineering 6 72 1 i 7 83 
Laboratory Technicians 1 12 1 12 
Tooling 4 39 4 39 
Production--__ 
_ ---­ 66 640 66 640 
Manufacturing Test 2 18 2 18 
Manufacturing 
Q&RA 
Facilities, 
Tech. 2 
18 
19 
178 
2 15 
2 
18 
2 
19' 
178 
15 
Direct Distributable 18 176 18 176 
Training 1 10 
.... 1 10 
Total Direct Labor 5$ 57 fl8 1,164 2$ 15 1 sii 126 $1,247 
Material 139 139 
Logistic Hardware 
.... 23 23 
Burden 48 
_ 8 56 
Total Material 187 $ 31 $ 218 
Total Other 
TOTAL COST $ 57 $1,351 $ 15 $ 2 $1,465 
J­
MLLV 
PART I 
Element of Cost 
SM ATTACH STRUCTURE 
ASSE1MBLT OR SYSTEM 
1ST UNIT COST 
TABLE-5.5. 1 . 3 -II 
Manhour Manhours Dollars 
Direct Labor 
Engineering 
Logistics 
Laboratory Technician 
Production 
Tooling 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
6,o83 
917 
1,217 
65,809 
4,042 
1,900 
18,415 
1,516 
1,623 
Total Direct Labor 101,522 
Program Executive 
Program Planning & Reporting 
Indus trial Relations 
1,218 
3,046 
66o 
14,385 
35,973 
6,415 
Total Labor - Part I 4,924 56,773 
Material1 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
Material & Administrative Burden 
61 
66 
127 
43 
Total Material 170 
TOTAL COST - PART I 56,943 
1192 
TABLE 5.5.1.3-111 
MLLV PART II COST SUMMARY 
NfLV-SRM ATTACH STRUCTURE 
ASSEMBLY OR SYSTEM A B [] C (IN THOUSANDS) 
ELEMENT OF COST 
ENGINEERING PRODUCTION TOOLING TEST 
I 
TOTAL 
Engineering. 
Lab Technicians 
Tooling 
Production 
Manufacturing Test 
Manufacturing Tech. 
Quality & Reliability 
Assurance 
M/H 
6 
1 
.... 
-
L 
$ 
72 
12 
.. 
2 
M/H 
66 
.2 
17 
$ 
640 
18 
161 
M/H 
-A-
1 
$ 
39 
.. 
10 
M/H 
2 
$ 
18 
1 
5 
M/H 
6 
1 
4 
66 
2 
2 
18 
$ 
$ 
721 
12 
39 
640 
18 
19 
178 
Direct Distributable 16 157 1 13 1 6 18 176 
w 
Training 
Total Direct Labor 7 86 
1 
2 
9 
9L. 6 
1 
6 1 30 
1 
118 
10 
Material 
Lab. Technicians 
Tooling. 
Production 
Mfg. Technicians 
3 
121 
3 
. ... . 7 
3 
7 
121 
Quality & Reliability
Assurance 
Subtotal 3 
5 
129 7 
5 
139 
Material & Admini­
strative Burden 
Tctal Material $ 
1 
4 
44 
$ 173 $ 
3 
10 $ 
48 
187 
90 $1,158 :$ 73 30 $12351 
PART II
 
ENGINEERING
 
MLLV SR
 
ATTACH STRUCTURE
 
ASSEMBLY OR SYSTEM 
TABLE 5.5.1.3-IV 
Element of Cost Manhours Dollars 
Desi.gn DOvu !opment. 5,957 70,352 
Rela)i ii ty I':l 126igiie r'ing 1,488 
(i 14tlt al 6,083 71,840 
k.2\ LaboraLory Technicians 1,217 11,829 
Subtotal 7,300 83,669 
(0) Q&RA 243 2,362 
Total Engineering Labor 7,543 86,031
 
Material
 
(4) Lab. Tech. 2,556 
( Q&RA 73 
Subt o a I 2,629 
(ta) Matr'ia & Adm. Burden 894 
To La I Ma LU" a I 3,523 
T0 In l 1 ligl IWO ['iIIg GusL 89,554 
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PART II
 
MANUFACTURING
 
PRODUCTI ON
 
Sim
 
MLLV - ATTACH STRUCTURE 
ASSEMBLY OR SYSTEM
 
1ST UNIT COST
 
TABLE 5.5.1.3-V 
E_,ment of Cost 
(i) Fabrication & Assembly 
(2) Miscellaneous Charges 
( <I Mairain & Add in Scope Changes 
Sibt ota.l 
(4) Tool & Production PLanning 

Subtotal 

(5) Direct Distributable 

Subtotal 

(6) Training 

Subtotal 

(7) Q&RA 

(81 MfIg. Toch. 
Ta I Produc ton Labor 

Ma Wr la1 
(9) Raw Mat.ori-al & Slandar-ds 

(10) Q&RA 

(I1) MPif. och. 

Nat erA al Subto La] 

(2) Mabrial & Adr. Burden 
Total Material 

ToLaL Production Cost 
Manhours Dollars
 
46,400 451,008
 
510 4,957_
 
50,529 491,143
 
15,280 148,522
 
65,809 639,665
 
16,169 157,163
 
81,978 796,828
 
902 8,767
 
82,880 805,595
 
16,516 161,1l9
 
-17,5757- ,uj­
101,031 985,315
 
121,294
 
4,973
 
2,75
 
129,023
 
43,868
 
172,891
 
1,158,206
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MLLV 
PART II 
MANUFACTURING 
TOOLING 
SIB 
- ATTACH STRUCTURE 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.5.1.3-Vl 
Element of Cost. Manhours Dollars 
(1) Sustaining Tooling 4,042 39,288 
(2) Direct Distributable 1,293 12,568 
(0) 
Subtotal 
Training 
5,335 
59 
51,856 
573 
Subto tal 5,394 52,429 
(4) Q&RA 1,279 10,488 
Total Tooling Labor 6,473 62,917 
Matoi'ial 
(5) Tooling 7,074 
(6) Q&RA 324 
Subtotal 7,398 
(7) Material & Adm. Burden 2,515 
Total Material 9,913 
Total Tooling Cost 72,830 
1196
 
PART II
 
MAN IJFACT[IRH[NG 
MANUIFACT0I NG TESIT 
MLLV - ATTACH STRUCTURE
 
ASSEMBLY 	 OR SYSTEM 
1ST UNIT COST
 
TABLE 5.5.1.3-VII
 
Element of Cost 

Component Test 

Component Test Planning 
(t) Subtotal 

(2) 	 Direct Distributab]e 

Subtotal 

(i) 	 ''rai iuviig 

to ta 1 

(4) 	 Mfg. Tech. 

Subto Lal 

(5) Q&RA 

Total Mfg. Test Labor 

Material 
(6) Q&RA 

(7) Mfg. Tech. 

Sub to ta! 
(8) Matl 	 rial & Adin. Burden 
Total MaLerial 

Total Mfg. Test Cost 

Manhours Dollars 
1,292 12,558 
6o8 5,910 
1,900 18,468 
608 5,910 
2,508 24,378 
28 272 
2,536 24,650 
48 567 
2,584 25,217 
517 5,025 
3,101 30,242 
155 
84 
239 
81 
320 
30,562 
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NLLV 
PART III 
FACILITY LABOR 
SRK 
MLLV - ATTACH STRUCTURE 
ASSE1MBLY OR SYSTEM 
IST UNIT COST 
TABLE 5.5.1.3-VIII 
ElemontL of CosL Manhours Dollars 
(i) Direct Labor Hours 1,516 14,736 
TOTAL FACILITY LABOR COST 14,736 
119'8
 
MLLV 
PART IV 
LOGISTIC LABOR 
SRM 
ATTACH STRUCTURE 
ASSEMBLY OR SYSTEM 
TABLE 5.5.1.3-IX 
Element of Cost Manhours Dollars 
(i) 
(2) 
Engineering 
Hardware 
917 10,830 
22,925 
(3) Matorial. & Adm. Burden 
ToLaI Material 
7,795 
30,720 
Total Logistic Cost 41,550 
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TABLE 5.5.1.4-I 
NILL/ COST SUt'MWARf 
PROGRJ.: MGm 
PART 
. COil. 
SRM AFT SKIRT 
ASSEMBLY OR SYSTEM 
END ITEM FACILITIES 
PART II PART III 
A [j 
LO3ISTICS 
PART TV 
B f C%.I 
OTHER 
TH.OU-SA-.DG) 
TOTAL 
ELEMENT OF COST '/H $ 14/H $ 4/H $ I $ $ 1H 
Program Executive 
Program Plan. & Rept. 
Industrial Relations 
Engineering 
Laboratory Technicians 
Tooling 
Production 
Manufacturing Test 
---­
1 
1 
$ 4 
II 
2 
, 
1 
1 
18 
-1 
41 
7 
i 
177 
I---- ; 
. .... ... 
1 6 . 
1 
L 
1 
11 
18 
1 
$ 
2 
7 
7 
1L 
177 
77. 
Manufacturing Tech.-___ 
. 5 
__ 
0 
0 
Q&RA5 
Facilities 5__---51 
51--
4 
__5 
_____ 5_ 51_________ 
Direct Distributable 
Training 
6 50 
2 
6 50 
2 
Total Direct Labor 2 $ 17 35 $353 6$ 3iL6.8 _1_380 
Material 
Logistic Hardware 
Burden 
40 
.... 
-i-4-
40 
13 
18 
Total Material $ 53 $ 18 $ 71 
Total Other 
TOTAL COST $ 17 $406 $ 4 $ 24 $ 451 
MLLV 
PART I 
SR14-AFT SKIRT 
ASSEMBLY OR SYSTEM 
TABLE 5.5.1.4-II 
Element of Cost Manhours Manhours Dollars 
Direct Labor 
Engineering 
Loistics 
Laboratory Technician 
Production 
Tool tng 
Manufacturing Test 
Q&RA 
Facilities 
Manufacturing Technician 
3,476 
524 
695 
18,154 
1,115 
950 
5,268 
418 
458 
Total Direct Labor 31,058 
Program Executive 
Program Planning & Reporting 
373 
932 
$ 4,405 
11,007 
Industrial Relations 202 1,963 
Total Labor - Part I 1,507 $17,375 
Material 
Program Planning & Reporting 
Industrial Relations 
Material Subtotal 
19 
20 
39 
Material & Administrative Burden 
Total Material 
13 
$ 52 
TOTAL COST - PART I $17,427 
1201 
TABLE 5.5.1.4-111 MLV-SRM AFT SKIRT
 
MLv PAR! T COST SU14A 
 ASSELY OR SYSTEM A B (IN THOUSANDS) 
ELENT OF COST ENGINEERING PRODUCTION TOOLING TEST TOTAL 
ELE_____OF COST M/H $ M/H $ M/H $ N/H N/H $ 
Engineering. 
 $ 
_l 
 3 $ 41 
Lab Technicians 1 7 1 7 
Tooling 
 1 ll 1
 
Production 
 18 177....... 
 18 177
 
Manufacturing Test 
 1 9 1 9 
Manufacturing Tech. 
 5 
­ 5
 
Quality & Reliability

Assurance 
 1 5 44 3 
 3 5 51
 
Direct Distributable 
 1 3 3 6 50 
Training 
 2 2o Total Direct Labor 4$ 49 28 272 2$ 17 1$ 15 35 $353 
Material
 
Lab. Technicians 2 
 2 
Tooling 
 2 2 
Production 34 
M4fg. Technicians 1 1 
Quality & Reliability 
Assurance 1 1 
SubTotal 2 36 2 40 
Material & Admini- 1 
strative Burden 
 12 1 
 13TotC Material 2.ar__ $48 J$ 3 $ 53 
'C.- _-- -,3s' 51 320 $ 20 $ 15 $ 406 
MLLv 
PART II 
ENGINEERING 
SRM 
AFT SKIRT 
ASSEMBLY OR SYSTEM 
TABLE 5.5.1.4-IV 
Element of Cost Manhours Dollars 
Design Devel opmen I. 3,404 $ 40,201 
Roll ab I ity Erigneerlng -72 850 
(I') Subtot.al 3,476 41,051 
kV " Laboratory Technicians 695 
Subtotal 4,171 47,806 
(3) Q&RA 139 1,351 
Total Engineering Labor 4,310 49,157 
Material 
(4) Lab. Tech. 1,460 
(5) Q&RA 42 
Subtotal 1,502 
k() Material & Adm. Burden 5U 
Tota I Mater lai. 2,013 
Total Lnginoring Cost $ 51,170 
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MLLV 
PART II 
MANUFACTURI NG 
PRODUCTIONSRM 
AFT SKIRT 
ASSEMBLY OR SYSTEM 
. 1ST UNIT COST 
TABLE 5.5.1.4-V 
_Element of Cost Manhours Dollars 
(I) FabricatJon & Assembly 12,800 $ 124.416 
(2) Miscellaneous Charges 99$ 9.701 
(1) Ma-intain & Add in Scope Changes 141 1,371 
Subtotal 13,939 135,488 
(4) Tool & Production PLanning 4,215 40,970 
Subtotal 18,154 176,458 
(5) Direct Distributable ko460 
Subtotal 22,614 219,809 
(6) Training 24 2.,420 
Subtotal 22,863 222,229 
(7) 
(8) 
Q&RA 
Mfg. Tooh. 
4,573 
434 
44,450 
5,126 
Total. Production Labor 27,870 $ 271,805 
Matqrial 
(9) Raw Matorial & Standards 33.462 
(10) Q&RA 1.372 
(i1) Mrf,. Toch. 760 
Materi a] Subtotal 35,594 
(12) Materiai & Adm. Burden 
Total Material $ _A7_9_6_ _ 
Total Production Cost $ 319.501 
1204
 
MIIV 
PART II 
MANUFACTURING 
TOOLING 
SRM 
AFT SkIRT 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.5.1.4-VI 
ciemcnt of Cost, Manhours Dollars 
(1) Sustaining Tooling 1,115 $ 10,838 
(2) Direct Distributable 357 3,470 
Subtotal 1,472 14,308 
() 'Trainflng 16 156 
Sub to tal 1,488 14,464 
(4) Q&RA 298 2,897 
Total Tooling Labor 1786 $ 17,361 
Mat,erial 
(5) Too! ilg 1,951 
(6) Q&RA 89 
Subtotal 2,040 
(7) Material & Adm. Burden 694 
Total Material $ 2,734 
Tot.a] Tooling Cost $ 20,095 
1205
 
nLV 
PART II 
MAN UFACTULNG 
MANIIFACTURI NG TEST 
SRM 
AFT SKIRT 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
_mentof Cost 
Component Test 
TABLE 5.5.1.4-VII 
Manhours 
646 S 
Dollars 
6,279 
Component Test P]anning 304 2,955 
0i) Sub total 950 9,234 
(2) Direct Distributable -. 4i 2,955 
Subtotal 1,254 12,189 
(" ) Tralining 14 13in 
(4) 
bilb tota'l 
Mfg. Teh. 
1,268 
24 
12,325 
283 
SubtotaL 1,292 2,608 
(5) Q&RA 258 2508 
Total Mfg. Test Labor 1,550 $ 15,-16 
Material 
(6) Q&RA 77 
(7) Mfg. Tech. 1.2 
Sub Lota I -19 
(8) Matorial & Adm. lBirdon 40 
Total Material $ I 92 
Total Mfg. Test Cost $ 15,275 
1206
 
PART III 
FACILITY LABOR 
SRM 
AFT SKIRT 
ASSEMBLY OR SYSTEM 
1ST UNIT COST 
TABLE 5.5.1.4-VIII 
ElemonL of Cost Manhours Dollars 
(1) Direct labor Hours 418 4,063 
TOTAL FACILITY LABOR COST -$4,063 
1207
 
iaiv 
PART IV 
LOGISTIC LABOR 
SR1M 
AFT SKIRT 
ASSEMBLY OR SYSTEM 
TABLE 5.5.1.4-IX. 
emerit of Cost Manhours Dollars 
(i) Engineering 
_ 524 6,188 
(2) Hardware 13 100 
(3) Material & Adm. Burden 
Total Material 
4,454 
17,554 
Total Logistic Cost 23,742 
1208
 
5.5.2 Solid Motor 
1209
 
TABLE 5.5.2.0-1 
IvZL COST SUMAR! 
PROCSRAI TCA4I. 
PART- I 
4,SOLID ROCKET MOTOR 
ASSEMBLY OR SYSTEM 
COT. END ITEM FACILITIES 
PART II PART III 
A 
LOGISTICS 
PART IV 
[B7 C 
OTHER TOTAL 
3TAS 
UMNT OF COST I$ M/H $ 4/H $ 'PE $ M1/H A 
Program Executive 
Program Plan. & Rept. 
Industrial Relations 
Engineering 
Laboratory Technicians 
Tooling 
Production 
Manufacturing Test 
49 476 
_49 476 
F 
, 
Manufacturing
Q&RA 
Tech. 
14 139 14 139 
Facilities 
Direct Distributable 
Training 
Total Direct Labor 63 $ 615 63 $ 615 
Material 
Logistic Hardware 
Burden 
5,311 5,311 
Total Material 
Total Other 
TOTAL COST V __ rj, uh $5,311 $5,926 $ 176 $ 176 -7 $5,311 $ 176 $6,102 
Based upon inpt fromS•I , hno i detail aavailab I I 
MLLV 
SOLID ROCKET MOTOR 
(DOLLARS IN THOUSANDS) 
IST UNIT COST 
TABLE 5.5.2.0-I 
*Motor Costs
 
1. Chamber $1,98
 
2. Nozzle:
 
Shell $532 
Ablatives and Exit Cone 914 
Flexible Seal Assembly 263 
Actuators (2/motor) 84 
APU (2/motor) 147 1,940 
3. Case Installation 104
 
4. Propellant and Liner Materials 1,249 
5. Igniter 30
 
6. Shipping 176 
7. Manufacturing Labor 
Process and Assembly $476 
Inspection 139 615 
TOTAL MOTOR COST LESS FEE $6,102
 
* Based on Aerojet input of January 15, 1969. 
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BLANK NO j$"pRECEDrNG PAGE 
Other Stage Components55.3 
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*OTHER STAGE HARDWARE 
ASSEvBLY OR SYSTEM 
TABLE 5.5.3.0-I 
MLLV COST SUMARY A [ B] C] (!iT THOUSANDS) 
ELE4ENT OF COST 
PROGRAM 
PART 
MGMT. 
I 
CONT. END 
PART II 
ITEM ACILITIES LOGISTICS
PART III PART IV TOTAL 
_ _ 
_ OTHER $H M/H $ $ $ M/H 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
ENGINEERING 
LAB TECHNICIANS 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
MANUFACTURING TECH. 
Q& RA 
FACILITIES 
DIRECT DIST 
TRAINING 
TOTAL DIRECT LABOR 
MATERIAL 1,629 1,629 
LOGISTIC HARDWARE 
BURDEN 
TOTAL MATERIAL $1,629 $1,629 
TOTAL OTHER 
TOTAL COST $1,629 $1,629 
* Based on Aerojet input (total dollars only). 
MLLV
 
OTHER STAGE HARDWARE
 
DOLLARS IN THOUSANDS1ST UNIT COST 
TABLE 5.5.3.0-11 
OTHER STAGE COST 
1. Instrumentation $ 464
 
2. Electrical System 360
 
3. Stage Separation Components 
Separation Rockets (7 motor) Set 35
 
Initiation Components 9 44
 
4. Destruct Charges Firing Components 21
 
5. Other Stage Components
 
Heat Shield 311
 
Raceway (Tunnel) 126
 
Environmental Control Ducts 83
 
Mounting & Fairings 220
 
TOTAL COST LESS FEE $1.629 
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PlECEDING. PAGE BLANK NOT lLMLD. 
5.5.4 SRM Facility Maintenance 
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'*MLLV4F-A4 3 ITIS MAINTENANCE
 
1ST UNIT COST
 
TABLE 5.5.4.0-i 
MLLV COST SUMMARY 
ELEMENT OF COSTCOST 
PROGRAM EXECUTIVE 
PROGRAM PLAN.& REPT. 
INDUSTRIAL RELATIONS 
PROGRAM MGMT. 
PART I 
M/H $ 
A5 BE] C0 
CONT: END ITEM FACILITIES LOGISTICS 
PART II PART III PART IY OTHE 
M/H $ $$ O M 
SM STRUCTURE 
(INTHOUSANDS) 
IOTAL 
ENGINEERING 
LAB TECHNICIANS 
/ 
TOOLING 
PRODUCTION 
MANUFACTURING TEST 
0m 
MANUFACTURING TECH. 
Q& RA 
FACILITIES 
DIRECT DIST 
3 $101 11 $101 
TRAINING 
TOTAL DIRECT LABOR 
__ $I01 ii $101 
MATERIAL 
LOGISTIC HARDWARE 
BURDEN 
- TOTAL MATERIAL 
TOTAL OTHER 
TOTAL COST $101 $101 
Allocated per stage for items built at Michoud. 
MLLV
 
RECURING 
SRM
 
* 	 FACILITIES MAINTENANCE 
(DOLLARS IN THOUSANDS) 
TABLE 5.5.4.0-II 
1. Maintenance of Equipment 	 $ 64 
2. Maintenance of Brick and Mortor 	 37 
TOTAL 	 $101
 
* 	 Allocated per vehicle. Dollars shown are for structural components 
built at Michoud. 
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